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functions as a nociceptin receptor antagonist. 



diseases in which a nociceptin receptor participates. 



(57) Abstract: A cycloalkanopyridine 
derivative represented by the general 
formula [I] wherein Al to A4 each 
independently represents -C(R5)- 
or -N-, provided that at least one 
of Al to A4 represents -N-; A5 to 
A8 each independently represents 
-C(R6)- or -N-; X represents -CH2-, 
-CH(OH)-, -N(Ra)-, -0-, -S-, or -SO2-; 
Y represents -CH2- or -N(Ra)-; Z 
represents -(CR7)- or -N-; n is 0 or 1; 
and Rl to R4 each represents hydrogen 
or a group, etc. This compound 
It is useful as, e.g., a drug for overcoming resistance to narcotic analgesics for 
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f*:^^v-Ci_3T/V=35. v^^^ l^Xft. -CHg-^ -CH2CH2-X -O-C 



H5, — , — CHo — O— . — CHg — O — CH 



R2' ^bT$f^b<fi. ykmm^-^mm^n. R2' iR2^i-<f*R3' ^ 

:3r/v;^/^*^/^^^ c i-eT/^^/v;^/^^— 5: y S> Ci_6T7^=^7^;^7V/t^ 

20 ^w^-s^ji^^-rSo 



5^7v;^7^'/^;^/vT ^ y S> y ^/^;^7^/}^^/^y ^/i^ 



T5:yK^ v'TyS^ y^/^Ss ^^/^^^ t Kn^iyy^^/v^^ :7/W:^ny^ 

7V^s h y :7 71^:^-13 y ^/v^^ y 5=-7k:^7W3i3^^^7vy ^7V^. y ^/^:^/^#:=^7V;^- 

7^^^ y g^7w;^7V:i}^^7wy ^/vr ^ y y ;^/v:7 r 7i^T 5: y y ^/i^; 

v'y 5^/w;^/v7T*-r/i^T5: y y R3^R2^b< (iRg' 
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10 



15 



20 



25 



mtl.Xn. -CUo-. -CH2CH2-. -0-CH2-> -CH2-O-. - 



C H o O C H 



b<(*R2' ^iZl/^oT. Ci_3T/V=3rl/>'S^b< {^^df-v^Ci-aT/V- 



^iyS> ?^'f-/i':^/^^^M 



^7V;^7^xif:=^7k^^ y h^v':^/^/}<^7V-S^ 



/kT5:y^. v-ry^> y^/i^S> ^9^/vS> t Ki='=^iyy :7/v:^ny 

^/i^^s h y :7/k:;^-ny 5^7vS^ y f^/i^;^7P7j^~=/vy ^/i^^, y ^/i':*/^/]^^^/^ 
ixy 2 — t K n ^ W y 7" o tWSs y h =^ v^:^ /i^/j^^/vr ^ y y 

^/i^S. y ^/v;^/v^^/vy 5: y y ^/i^S> ;=«./v:7 r ^-i' /^t 5; y y 
v?y ^7p;^/v:7t^'</i^T5: y y ^7^S^^5Ji^$tt. R3' irRa' 



C H 



^ — CHoCHo s O CHo > CH 



-CHa-O-CHa-^Wil^^H-So 

R3' i:bT^?^b<«. 7j<*m^. 7kms> ly^^'^j^^. y h^^y&. y^^ 

yV^, t K n i/y ^7VS. :7/l^;e- n y ^7V^^ y 9=-7Vx«i 7V:^ ^7WT 5: y y 

, y =5^7v;^7W/J^^7vy ^7vt 5: y y ^7vS^ y h ^iy:;(77P/K^/vT 5: y y 9^71/ 
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10 



15 



Z;as-C (R7) --efeSm-^s R4i:R7.i:;dS— 2^(;if£oT. -C (Rg) (R 

-C (Rg) (Rs' ) -CO-. -C (Rs) (Rs' ) -C (R 
— , -0-C0-. -C0-0-. -CO-C (Rg) (R 



s) (Rs' ) 



g' ) -> -O-C (Rs) (Rg' ) -> -CH (Rg) -N (Rg) -^b< 
i-t-N (R9)'-CH (Rg) -^ff^^-r^o 



^ bTA^*e^(-^^^ R4-R7 i LT-CH2-0-. -CH (CH3) - 

-C (CH3) 2-0-. -CH2-CO-. -CHg-CHg-. -C (C 
H3) 2-CH2-X -0-C0-. -C0-0-. -CO-CHa-s -Q-C 
20 H2-. -O-CH (CHg) -O-C (CH3) 2-^ -N (CH3) -CH 

2-^;asM^^;rL5o 

R4i:L.T0*u<fi. Tki^m^. y^mu^. Mmm.^. y^/vs> ^^/v 

7) --x?fe;5J»'a-<^R7i:R4t^^— ^^^^.eoTff^^^tb^Si: UT^f* b< 
25 R4-R7^ bT-CHg-O-. -C (CH3) 2-0-. -CHg-CO-. - 
CH2 — CH2-> -0-C0-. -C0-0-. -CO-CHg-. -O-CH 
2-s -N (CH3) -CH2-^:^^^!i^$^s R4^L-Cs 7X^i^^. 

y^mm^^. jif*. R7i!R4<j;;6s— j^tc^^ceox. R4- 



Ry^ b-r-CH2-0-. -CH (CH3) -o 



C (CHo) 2-O-X 
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f*-N (CH3) -cH^-w^jf^j^-r^m-^mm^ti^o 

Xi*. -CH2-^ -CH (OH) -N (Ra) - S -X 

X t Mci^^iM. -CH2-. -CH (OH) -0-. -NH-, - 
N (CH3) -N (C2H5) -N (COCH3) -^ -N (CONH 

2) -N (0CNHCH3) -s-^ -so^-m-^m^^ti. ^?^b< 
f^, -CH2-. -0-. -N (CH3) -mtmm^n. x^0^\.<it-c 

Z<i;bTfi. -C (R7) -XJi-N-^^b. R7^LT{i. 7K*M^> 
x^^^l^m^s i^T/m. Ci_eT7V=¥7WK. C^^eT/l-^/l^:t^iyMm^M-i-^\ 
JLU-RjtR4t:d^-m^t^^X. -C (Rs) (Rs' ) -0-. -C (Rs) 

(Rg' ) -CO-. -C (Rs) (Rs' ) -C (Rs) (Rs' ) -O-C 
0-. -C0-0-. -CO-C (Rs) (Rs' ) -> -O-C (Rg) (R 
s' ) -CH (Rs) -N (R9) -^b<{^-CH (Rs) -N (Rg) 

R J t Mci^mia-i. 7kmj^^. y^ymm^. p<^7v*. =^=^/i-mm-^^m^ 
7!)^—mi^^j:oxm^^ti^&t vxMci^m^n. r4-r7^ ut-chs- 

0-. -CH (CH3) -0-. -C (CH3) 2-O-. -CH2-CO-. - 
CH2-CH2-S -C (CH3) 2-CH2-> -0-C0-. -C0-0-, - 
CO-CH2-> -0-CH2-. -O-CH (CH3) -O-C (CH3) 
2-. -N (CH3) -CHg-^Wll^^tL. 0*b<{i. R4-R7^b-C-C 
H2-O-. -C (CH3) 2-O-N -CH2-CO-. -CHg-CHa-^ - 
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0-C0-. -C0-0-, -CO-CH2-. -0-CH2-> -N (CH 

3) -CHg-^J^s^'f S'tb. Kfz:^^ b< f*- CH2-0-. -CH (CH 

3) -0-. -C (CH3) 2-O-Xfi-N (CH3) -CH2-^Sti^^tL5o 
5 UTV^Tti j:v^Cl_6T/Vdr/vSs Ci_6T/V=¥/v;^/V/Js^/v^^tr*-f~o 

Rgi^bTt*. 7X^ip:^^ Ci-eT/l^dr/l^^^ C 1 _6 T7V^/^^7V4^^7^S^ 

z u-c$f ^ u < -CH-. -CF-. -c (CH3) -^mm^ti. s: 

15 Y^LT{*^ -CH2-Xfi-N (Ra) — ^^b. R a f^fufBi-IH C-CfeSo 

b-C:^f*e^}3:}i. -CH2-. -NH-. -N (CH3) -N (C2H 
g) -N (COCH3) -N (CONH2) -> -N (OCNHCH 

3) -^:eiS'^!|;^$tb. ^?^b< (i-CH2-s -NH-m-^^t^m^th. 

b< f:i-CH2-^S^ff 6)^60 
20 Y t n UT}*. n = 0 Xh^^^. Xit.n= 1 Xh ^ K<:>Y 

- C H 2 - ^ ^ o 
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• (7R, 9S) — 7- C 8 -Tif- l^'v^iJ^ n [3. 2. 1] — 

3, 1' (3' H) -'I' y^>'y^:7^ V] -8 -6, 7, 8, 

9-T h7t Kn— 5H — v'^n^:/iJ?[b] t°y 9 — /K 

5 • (6R, 8 S) -6- (;^t:°n [-T y-<vy^:7^ 1 (3H) , 4' -t:°-< 
y v;?^] -1' -^/k^^/V) -5, 6, 7, 8 -•7" t Kn=¥/ y 8 - 

• (7R, 9 S) -7— C (3R*, 4R*) - 3 - t K n ^ i^- 4 - o - h y 
/lx-t:°^y 1 — -Y/Vp^ ^/l/] —6, 7, 8', 9— 7^ b^t: Kn-5H — 

10 ^n^:7"i5^ [b] t:°y ■^>'-9-:^— /K 

• (7R, 9S) -7- [ (3R*, 4R*) - ( 4 - :7/V^n - o - b y 
/I/) — 3 — t Kndriyt:°^y v?^'- 1 -^/l^T^^/V] —6, 7, 8, 9 — 7^ h 7 
t Kn- SH-v^^n-^T'iJ^ [b] t° y >^ - 9 - /K 

• (7R, 9S) -7- (6' -Tif-5' -:7/^;^-n t:°n [8-Tif-f 
15 i/iJ^n [3. 2. 1] -:^i^i5'-3, 1' (3' H) - 4 V -<:y ^ ^7 1^1 -8 

-^/vy^^/l/) -6, 7, 8, 9-x t Kn-5H-v^^n^7°^[b] t°y 

• (6R, 8S) -6- (3, 3 -v?7<^7^-^t:°n y^>y^-7 9 1^- 1 
(3H) , 4' -f^yv?^] -1' — f/vy^/V) -5, 6, 7, 8 -T h 9 

20 t K cf — y y >- — 8 — /K 

• (7R, 9S) -7- ( 1 - p< t" n - [2, 3 -v't Kn- 1 H— T ^ 
K— /^-3, 4' — fc°^y>?;/] -1' — Y/V;^^/^) -6, 7, 8, 9-7^h 

• (6R, 8S) —6— [4- (2— iJ^nay^z^/V) - 4 -:7/lx::^ci t°^y 

25 1 -^/vy - 5, 6, 7. 8-7^ h7 t Kn=3ry y ^^-8— /K 

• (7R, 9S) -7- [ (3R*, 4R*) -4- ( 2 - n n 7 - 
3 — t Kn^i/t°^y v':/- 1 -^/Vp^^yi-] — 6, 7, 8, 9-7'h7tKt3 
-5H-i/i^ct-^:7'i5^ [b] t:°y 9-::^— /K 

• (7R, 9 S) —7— [ (3R,. 4R) -4— ( 2 - n a - 4 - 7/1^;^-^ 17 
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- 3 Knart^t:°^y 1 -^/V^^/V] —6, 7, 8, 9 — -t" 

t Kn- 5H-v^i^ n^:7"i5^ [b] t;°y v^^-- 9 /K 

• (6R, 8 S) -6- [ (3R, 4R) -4- (2 - ^ ^ ^ - 4 

^-/V) -3-b Kn^^rv-t'^y v?^'- l-'l'/Vp^^/^] -5, 6, 7, 8-^ 
5 t Kn^af-y y i/-8-:^— /K 

• (7R, 9S) - 7- { (3R*, 4S*) -3-tKn:3ri/^ ^/V- 4 - 
■y^=-/V-]^°^Viy>—l—4^^?^^/^'}—Q, 7, 8, 9— xb^tKn— 5 
U-iy^n^^^ Cb] t°y v^^'- 9-;r— /K 

• (7R, 9S) -7- C (3R*, 4S*) - 3 ^/V- 4 -:7 3.=/l'tf^ 
10 yv^^-l— -r/V'T^^/l^] -6, 7, 8, 9--7" b^t: Ko-SH-v^iJ^cz^:^ 

[b] t°y V^-- 9 /K 

• N- { (7R, 9S) -7- [ (3R, 4 R) -4- ( 2 - n n - 4 - 7/1^ 

v'::c::^/l/) - 3-1: Kn=^i>'t:°^y v^^- 1 f/l/^^^l^] - 6, 7, 8, 
]^'^- 5H--^^ ^^:fi^ Cb] fc°y v?^- 9-^/V} ^ ^-J^/l- 

15 /Jn^-T^; Ks 

• (6R, 8S) -6- [ (5' -7/V;^n-3' , 3' ->^p{^/l'-3' H- 
6' — Tif;^t:°a [ 8 — Tif tf iXi^ n [3. 2. 1] :t^^^^-3, 1' —^V 

^i^y^y^>^l —S—^jv) T^^/i^] —5, 6, 7, S—TVy^Y^-^yV 

20 • (6R, 8S) -6- [ (IS*, 2R*, 3R*) -3- (2-iJ'nn-4- 
:^yv;^n:7::c^/v) — 2 - Kn ^i^- 8 -Tif tfiXi:^ n [3. 2. 1] 

S—Y/Vp^^^/l^] -5, 6, 7, 8-7^ b^t Kt3^y y V-8-:^— /l^^ 

• (7R, 9S) -7- C (3R*, 4R*) - 3 - b Kn =¥i/- 4 - o - h y 
25 /k- t°^y v^^-- 1 --f /Vt^^/I^] -6, 7, 8, 9 -■ 7" t Kt2- SH-i/ 

^cr^T'iJ^ Xb] fc°y v^i/— 9 — /K 

• (7R, 9S) -7- C (3R*, 4R*) - ( 4 - :7/^;^ a - o - b y 
/V) - 3 -fc Kn^v-t'^y v?i/— 1 — T/V^^/V] -6, 7, 8, 9— 7"b7 

Kn-5H-v':^n-^7":^ [b] y :/ - 9 - /K 



wo 2005/085228 3q PCT/JP2005/004264 



• (7R, 9S) -7- (6' -Tif-5' -^/V;^^ t:°n [S-Tif-tf 
^y^n [3. 2. 1] -^^^-3, 1' (3' H) — f y-<^y^:7 ^ :/] - 
S-^/l'T^^/V) —6, 7, 8, 9--7^ h^t Kn — 5H — v'iJ^n^T'iJ'Eblt" 
y v^V- 9 /K 

5 • (7R, 9S) —7- [ (3R*, 4R*) —4— ( 2 - n n :7 r^/P) - 
3-t KT=J=¥v^fc;''^y v^i/- 1 --I'/^P^^^^l'] -6, 7, 8, 9-7"h7tK 
n- SH-iXiJ^n^-T'iJ^ [b] t:° U i:^^- 9 /K 

• (6R, 8 S) —6- [ (3R, 4R) -4- ( 2 - i?' n n — 4 - :77V:;^n 
:7rn:=^/V) - 3 - t Kn^iXt;°^y v^V- 1 — f/VT^^^/V] -5, 6, 7, 8- 

10 X t Kn=35^y y ;x— 8 — /K 

• N- { (7R, 9S) -7- [ (3R, 4 R) -4- ( 2 - n a - 4 - 7/1- 

-3-1: Kn=^^-iXt°-<y V?:/- 1 — f/V-T^^/P-] -6, 7, 8, 
9 -"r h 7 t Kn- 5 H- v-^ n--^:7°^ [b] t°y 9 —4M ^ iJ^i^^/V*: 

15 • (6R, 8S)-6-[(5' --77^:^X2-^' , 3' -v'7«5^/V-3' H- 
6' -Tif^^fn [8 -Tif IfiXiJ^ n [3. 2. 1] 1 ' --T y 

^i/y~:7^V] — 8— '1'/^) T^^/l^] -5, 6, 7, 8 --7" h ^ t Ktz ^y y 

• (6R. 8S) -6- [ (IS*, 2R*, 3R*) -3- (2-i^nn-4- 
20 y/V^ny:i^=.;v) — 2 - t Kn^iy- 8 -Tif l^^v-y n [3. 2. 1] ^ 

:/-8-'i'/vy^/v] — 5, 6, 7, s-'T' by t Ki^=^y y y-8— 

— [I-a] 




25 [^4". A^". A^N A^ "^tJ«A^ ^^^^alUT. -C (Rg) - 
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% lOji-N-Xf^-N (O) --efetp. A\ A\ A\ A\ Ri. Ri' . 

R2. R2' . R3^ R3' ^ R4^ R5. X, ZRtJ^^nfi. ft) IB t^I P C t? 

5 —m^ [I -a] -(:m^ti^<t^i^tvxM.i^ma-^. ^T(Dh(Df)m^^ti 




10 — [I] -e^^i^^-fb-^%<7)Mj^::^fe 
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[I] 



Rip' f^l^rMS^^L-TV^T^j j;V^Rl' ^^b. R2p«> ^^SS^^bTV^T 
^>j;V^R.^^b. R.p' t^. '^^*^^bTV^-Ct> j:V^R2' ^^b. Rgpf*. 



3' &^b. R4pfi. ^*^S^^bTV^Tt> J:VNR4^^b. A^M*. 



J;V^A^^^b. A^^f*. '^^^S§r:=^bTV^T^5ci:V^A^^^b. A^^fi. -{^1 

10 S^^bTV^T^j j;v>A^^^b> A^^«. ^^S^^bTV^-ct> J;V^A'^: 

b. A^^fi. '^^SS^^bTV^T^i j;V^A^^^b. Ri. Ri' ^ R2> R2' s 
R3, R3' . R4. A\ A\ A\ A\ A\ A\ A\ A\ X. Y. ZR 
U?nfi. BUlBf-IWIb-efe^o ] 



i&.T. TTHFJ ^V^5) x 1, 



MFJ ^V^5), i^;^^/^;:^/V^=3rV K(i^T TdMSOJ 5 )^>i'^^J^^tl 



20 5 
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1. 0~1 0^»;dS^!j^$tb. ^f^b<f*2. 0~5. Om-^^^^^^t^^o 



RJt^Um t bTJis 15 0 "C^S-^i]^ $ tL. U < « 5 0 ~ 1 2 0 °C;6S 

0. 0 i~i o^/^ds^!l*$:rt> 0*b< (^5. o~i o^/v;asti^$ti.5o 

-i^^[III]-Tr^$^5{li^^'^^ffi»^ UTti. — Ig^m-CS^tv^-fb^ 



^1. 0^/V{co^^ 0. 9~1. 5^/^;dSf^!l^$tb> b< f^l . 0~1. 

15 3^/l/^Stt^$;il,5„ 



— ^^cii] xm^^^it^m-^ fcf^— ^^[iii] xm^ti^ih^m^^m 

)V—-f:^4 y ^ -yl^^l/y^ (Protective Groups 

20 in Organic Synthesis), T.W. Greene Jo 
hn Wiley&Sons (1981^) ^(D^Wv:MWi.(0-)5'B.\^W CTtt 5 

Tk^^cD-f^MS a; bTfis -^ilx-f^ hV ?^ ^;V-y]}jV^. text -y^^jVV^;^ 
f^/l^i/y/l^S (^^Tn TtBDMSJ ^V^5^^^^fc^) s tert-T/^/l^i^ 
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10 



25 



-^i/i^/VS (^Tx TBnJ X 



b y g^/i^; 



t e r t ^^/Vv^y /VS, Tir^/V*^;5S^?^LV\ 



^UTfi. ^^/i^Ss :/nfc:VvS, -fy:7" 



tJtVl-S, tert-T'^/l-S^COiSI^T/^^/VS. "2 -:7'^^:=^/^S^O^S7^XT/^ 



7< ai^/V^^ tert — 



Ky /i^^^^w^ 

ySc^'fSrMS^ b-Cf*. ^^-v?/!^^ (4^i.T> TBnJ ^V^5) , tert-:;^^ 



o 



P 



20 :^=¥:XS^W!l^$tts 0^b<f*p- ^/^^^X/l^4^^/V:^=¥v^S^ 



^3t:>^ife 2-1 
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1 



KHCO3 

HCHO aq, 
EtOH 



CH,CI 




C02Et 



n-BusSnH 
V-40 




C02Et 




• ' I C02Et 



^h^^X^. mM7Km:^V ^J>^(D^^T. 5 o°C-e^ 

4:U^m^/^^V ^'i^^tRJt-^^^ Kn^->7«^/Wk;b. #btLfcT/V=i— 

7j<:*{Ii h y :/9^/v;^X ( Tn-BuaSnHJ i:V^5) ^t>^V-4 0 [1,1' -T^ 



10 



15 



i^s 'fb'a-i^L3?:fi^<^M^#:«s woo 2/7 6 9 5 0-^. woo 3/707 

0 6-^. •rh7^Kn>', 1992 ^, 48 4038 K ; 7^ h 7^ Kn 1/^— X, 
2001 ^ . 42(37) . 6593-6594 M ; Monatshefte Fuer Cheimie . (1974 

105(1), 179-86 M#(c:fB4fe(^:>^?i(- J: t)MRrtg-^^fo-5o 




C02R 



la 



n 



^Wi^<^MMt bTf^s Protective Groups in Orga 



nic Synthesis, T.W. Greene^. John Wiley 



wo 2005/085228 



36 



PCT/JP2005/004264 



&Sons (1981 



^3t;^ife 2-2 




HO 




TBDMSCI 



TBDMSO 



• ' I COgEt 



DMF 




l_AH 



iiCOaEt THF 



TBDMSO 
N 




DMAP 
TsCI 

OH 

CH2CI2 



TBDMSO 




OTs 



5 Vixi^y^ly (^T> TTBDMSClJ ^ 5 - ^^^fo-S) SJ^K $ ii-'fb'B- 

AHj ^v^5) ^>^v^-c^^a-elt)3 o^^#-r^^i:t-J; «9^;^^/v^S7cUI:: 
=^juT ^ y ]) i^i^ i&^T. tdmapj ,Jrv^5) #^iT> ^^aj-T h v^/P-^J^ n 

^at^ife 2-3 




p-TsOH 

COaEt 




LAH 



COaEt 



THF 




(6:1) 

DMAP 
TsCI 

EtgN 



8 



OH 



THF 




OTs 



10 



15 v^5i^;5Sfe5) M^O^^^T^ :3i^l/>^iJ^^y =1— /^^>^V^TMx.}^|t]l 3 o°C 
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F hV =^^/^T ^ >RWDMAP^^T. T s C 1 ^m^^XMx.i-£^ 5 0°C 



mm:^m 2-4 

o 



pe ntenoyi chlorid e 

THF 





1) Eg^-fb^^^ 

iso-Pr2EtN 

2) BOMCl 




LiOH 1)CD1 
30% H2O2 / DMF 



THF/ 7K 2) NaBH4 

LTMP, DMPU 
THF 




13 



OH 



1)Et3N, MsCI 
/THF 




14 




OBn 



cat. Pd(OAc)2 
dppp, EtsN 

DMF 



15 




16 



OBn 



16 



O 



2)Me2SS7C 



17 



TBDMSCI 
NaOHaq imidazole 



OBz MeOH CH3CI 




OTBDMS 



n-Bu3SnH 
AIBN 



TBDMSO 




HO 



0.5 N HCI 



Toluene / EtOH THF 



CO-, 



TBDMSCI 
Innidazole 



OH DMF 



20 



0.5 N HCI 



19 
TsCI 

EtgN 

DMAP 



TBDMSO 
N 



OTBDMS 



THF 



CHCI3 




OTs 
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3o 

OMCij iv^5) tR]^^^^. ih^m 1 2 ^^^o jb-a-i^iA^. zKf^T^ T 

-fb-^^l^ 14^. THF't'. 1, 3-v^7«^/V-3, 4, 5, 6— T^h^tKn- 
2 (IH) -t:VW5:v^/^ ( TdMPUJ ^V^5) 0#<iT> y9=-!>A7"h^ 

7<9^/v.t°-<y V? K ( Tltmpj i:v^5) S.t;^2 -:7^n^- 3 ^/i-b°y 

it^mi_6_^"^^o m^^xit^^x^^. ^^^^M^(D:}jm^x'o ^y^^^^^^n 

15 X'^-o^yV /vS^TK^-fb^ f y i> i^Tk^^tSt;:: J: § T /i-:^^ y ;l]07K^j|f # £> 
fcT7V=t— /v^<2^^p^ifeicj; t) t -:/^/vv^7«^7Vi/y/Wt:^fTVMb'^i^i_8 ^ 

ryv y:7^^n^ b y/k ( faibnj iv^5) ^D#^^T^ ^2. 5^*(7)7K^ 

n y KMV^T t -:7'^/^v'^9^/^v'y /Hb^^tv^ib-^#3.2_o ^ it-^%}20_ 

2-5 



wo 2005/085228 



39 



PCT/JP2005/004264 




NaBH4 



Pd(PPh3)4 
DMF 



22 



OEt 



COOEt MeOH 




23 



COOEt 



O 



BH3.THF 



THF 



NaHMDS 



THF 




NBS 



THF/7K 



COOEt 



25 



Br 

COOEt 



HO 




TBDMSCI 



OTBDMS 



COOEt 



DMF 



26 



OTBDMS 




LAH 



28 



''/^^^n-^THF 
XOOEt 



COOEt 



27 



OTBDMS 




OH 



29 



TsCI , EtaN 
DMAP 

CHCI3 



OTBDMS 




OTs 



30 



9 BtrBlTk^'fkalTni-^ ^ ^ j; 19 -fb-^^^ 2 3 ^#5o -fb-^i^ 2_3.^. DM 

5 Ftf'. 7"b^=35^;=^ ( h y :7 ^ ::^/^7}n ;^ :7 ^ ^) /^^v?r>^ [ rp d (PPha) 

N-^^'n^XiJ'S^W 5: K ( TNBSJ ^V^5) ^^ffiV^TS^STiltl 1 5 5>F^7^n 
-t?- 7 8~0°Ctc:-C^ b y ^7j»lf;^ b y 7<9^/^-:xy /l^T^ K ( fNaHMDSj 
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10 



15 



m:)^m 3 



:^i-±mMwmM(D:}7m. i^^'o mM-r^ ^ t ib^x^ s wo 02/8808 

9 -8-{ci3Scr);^fe{3:2^ tiiISM "TtM-efe^o 



at:&^fe3- 1 



MgBr 



BnN 




BnN^ I 



2) TFA 




1) NaBH4 
BF3(OEt2) 
/ diglyme 



BnN 



HCI 




H2 

Pd(OH)2/C 




32 



33 



0°C-t?^3 0 5>^^Hi^?^•^"C#btbfc#M*^^ h y (i;AT> rx 

F Aj ^ V ^ 5 ) •t' Mxfi^^ 8 0 "cxm 1 Htr^lKJ^^ ^-^^ -ft^-a-i^^i -f-^o 



20 at#:(BF3. OEt2) tykm^t^^mi- h V ^ J^-^^hm±^'\tfcV':^'7 
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5 mm.-:)^m 3-2 



7^/^%(75i^'fli [1,1' -tr^;^ (v?:7^^/V/j^;^7^ /) :7^nir^] /-^^v'i:>-^ 
[ rp d c 1 2 (d p p f ) J ^v^5] &D^^3^»(Z)^m:;i; y ^J^^cd^^T. m 

5.^> ]^at:3^isfe3 - 1 1 mmi^Kf=c:^^n\^Mt-^^ 3_6_ t-r^. 

15 ^ l^::^;v^ 1^4 % K) S:;!)Px.-C- 7 8-0 °C-^m 2 B#K«#-r'5 :i ^ (cl J: «9 4 - 

h y y;virr3. ^ ^x^/^/fN:^/!/;^^^/— N— ^:x>?/i^;t-^ v':^;/vxjt'^/i/— 1,2, 
3, 6-7^ t t°y i^i/^^t-So ^^htifri'it-^^^. -J\—^?vir^ir)\^1S 

^^-y^^^y^V^)— (J. Org. Chem. ),62 (19). 6458-6459 1 
20 Mat:^^?* 3-3 




PdCl2(dppf) (7mol %) 
K2CO3 



^ — \ ^ 




DMF 
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41 42 43 

7^#^. -fb-^^ 3 7^. it-fbT^^l^^'f s M^f^^5 0 °C (31 T 3 :«:'([:: y 
5 >- ( rpB r aJ <^V^5) ^^V^T^ 2 0#PBmJ^;-r5 ^ ^ J: «9 jt^-a^^S^^^i 

p^y^ly) ^^y-J'>J>^ [P d (PPhg) 4^V^5] 

2, 6-v?^5^/V7^:=^/V/}^^a^^^|^]l 1 0°C-e2 B^1SJ^;$i^'f[i'^#i_3 

_9^#^o 'ft:'^i^J_9 tr-O^v^/l^T'n 5: K ( TEnBrJ ^V^5) ^>^V^-C^:/ 
9 0 °C(DU&X^m 6 BtrB^yK^-fbMTn Ut^m 42 t ^\z.it-^mA_2. 

^ t (c: j; 19 ^t^m4 3^#^o 

3-4 
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HO I -^O^Et 




° 44 ymiti-h^J't^M. H02C-\ T>^-T7K 

or xi$jy-;u/7K HO2C 

> 



~\— Ar 



Ar 



o 

HNr>Ar fSF^ HC|.HN^ 

° 46 ^ 

Ar : \ "^3^' 





CI CI CI H3C 



10 W-^-^Sl^ 4 

1/ U < tt;^^ v- C 1 _ 3 T/v=3f- 1/ vS^?]^^ Lfcm^tD— [III] -C^ ^ 

1998 54 8047 H; — •^/V:^- >^;^-7^:;?f 5/ ^ 5; h y — 
15 ( J. org. Chem. ) . 1961^. 2 395 M ; 5: :^ /'l^ :7 T^-^v^^^^-f 
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/V :7Vl/X'l'>' (Chem. Pharm. Bull.) , 1963 11 333 



4-1 



COOH 




1)n-Bu-Li/THF 





10% Pd-C 



MeOH/ THF 




1) DIBAH 

2) Et3SiH 
BF3(OEt2) 



X.. -7 8°C^^h- 1 5°CCDra-e|>j3 



1] ^iJ^^^^- 3 — ;^;X(DTHF^^ 

-cii^iBtrHi, yi<.miti^-^ yy^'f-^^T^\^^=-^j^ ( TdIBAHJ ^V^5) ^ffiV^ 

( TE t 3S i HJ ^V^5) :S.t/BF3 • OE t 2 ^ffl V^T3S7^ Ub-a-^^AS. 

15 4-2 




1) n-Bu-Li/THF 



Br Bn-N 





1) TFA 



2) NaBH4 / MeOH 




51 



7KS(60 psi) 
Pd(OH)2 



MeOH 




52 
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5 ^v?/V-Tif ifv-i^ n [3. 2. 1] ^ ^- 3 -;^^^(0^^iliRe^(3:®7c U 
Ops i ) . ;!3q7K*^f^i- S ^ i: (c: (9 'ft^^iil 5_3 ^#5o 

Miit^?* 4-3 



10 



NBn 




PhMgBr 
THF 




1) H2, Pd(OH)2 / EtOH 

2) Z-CI, EtaN / CHCI3 




54 



55 



DAST 



CH2CI2 




TMS-CI 




56 



57 



N-^:/v^/WTif If n [3. 2. 1] 3 — ^^-cDTHF^I 

^0'Cf^T7^^/Wi5^;^iye7A:/n 5 K ( TphMgBrJ b\^^) ^;^)^x.^ 



7— /vif. ^^--^/i^S^TKP^^^JfeTs 7jcm'fl::^-^^i^^>^-^*SrM^i: bT;!]07X 

( rz-cij t\^o) /M;a^9^/vT5: v^^vM:^^i^/w;f^s/;>^7/v4?— /V 
-ev':3i^ywT5: y i^/v:7T^ K ( tdastj ^v^5) {^:J;!9:7 5/ 



20 9^/1/^5^ n nv- 7 (TMSCl) S.tJ^^3 •^'fb^ h y !>^^ffiV^TSlfit?^^i^/^ 



:t^->'jU/u^=-/i^m^B^\^Xi[:^m 5 7 
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'm^'^^ 4-4 



H3C 




H 
N 



N 
H 




B0C2O 
CH2CI2 



Pd(OAc)2, P(t-Bu)3 
NaO*Bu H3C 



H3C 



N 
H 




58 




CHa 



59 



CH3 
60 

2-p«9^/Vt°^^v^:/^;l±:^{b^^l/^1^^ — ^^v^- t e r t [ (B 

^h-^ms 8^^iyu:y^^ g^^-^^v v'li^ AMiST. m^-itm i 2 o°CKX-r 
h ]) ^J>.- t -y^h'^iy K25.U^ b y >'^^T. o-7'n'=t h/i^^:^ 

^a-eB o c r i J; D 'fb-a^^) 6_o ^#-50- 

^iS^^i 5 



10 



'<^N^ 1) LAH 



2) Z— CI 



TMSCI 




61 





CH; 



Pci(PPh3)4 

Piperidine 

HCOOH 




CH 




V-fe^#:0 2-Tif tfv'iJ' n [2. 2. 1] - 5 -^T'v"^^- 3 -;*->'^TH 
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^m-HM^tx^xi-t, mmM. ^mM.. ^m^.^ ^/^^^^ T^^M^Mm(Dm 
25 ^fc. mm.mHM^t uxf^. b y ^ y '^7aj^^©t/^;^7 y 
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thy ^y^zf^:y^^W-M.i^^^=i— Ki-^ c DNA^^Ji.^iJ' ^5^ — p CR 3 

5 (Invitroge n^h^) \^m.^Th^. P CR 3/ORL 1 ^#MbfCo Ik 
\Z.^ p CR 3/ORL 1 ^ b ^^/^^oiiJ' J>v (N i p p o n g e n eltM) ^ 
ffiV^-CCHOl0JlS{3:^Ab. Img/ml G 4 1 8 Mt-lit^^^^ii^ ( C H 

O/O R L 1 mm) ^#fco w (D^^^m^ J; K) ^Ws^^WM 

^^ft^c^oirco 11®^ 1 lMg^ 50pMCl2'5I]Tyrl 4 -No c i c 
10 e p t i n (Am ersham Pharmacia |±M) ^ 1 m g (DWh e a 
tgerm agglutinin SPA beads {WT^^:^(D%> 
(D ; Am ersham Pharmacia ^±M) RXJ^^M-^it-^^ ^ N C b u 
f f e r (50 mM H e p e s ^ 10 mMM^t-f- hV ^-^^ 1 mMMit-^^^^ 
v-e^A, 2. 5mMi^'ft::=i7/^v^r>i^. 0. 1%BSA. 0. 0 2 5%^^v-h7iX 
15 i/. pH7. 4) 3 7T:-e6 0^rBl-Yi^=^^^— v-a i/Ufc#. 

ctS ['2=1] T y r 14-N o c i c e p t i n1^^(D 5 0%|5i.$ii^ ( I Cg 



5 . 





5 0%ia^;l^ (nM) 




3.70 


HJt^J 1 0 


0. 37 




9. 00 




4. 80 


UlSSifi] 2 3 


0. 53 


mmm 2 5 


2. 50 


i^iii^j 2 9 


4.10 


mmm 3 1 


6. 70 


HJffiiJiJ 3 3 


9. 00 


mmm 1 0 


0. 39 


mwm 1 1 


1.40 
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Vf|^GgeK?§tt'fti{->^i-SlS^'fb-a'#l(^i^ffitr^fJ-bfCo CHO/ORL 1 
mm^'OmMl^tcJ^M^. 5 0 nM/ v'ir:7'^>'. 200pM GTPy [^^ 
5 S] (NEN^fcM) N 1 . 5 m g (DWh eatgerm agglutinin 
SPA beads (Am ersham Pharmacia ^±M) ^"O^^^'flj 
-^Sj^^GDP buffer (2 0mM He pes. 1 0 0 mMii•^b•:^ b y 
A, 1 OmM:^'ft;-^^'^^>[>As ImM EDTA. S^M GDP, pH7. 

GTP7 C^^S] 1^^(D5 0%m'BM^ (ICgoitt) t?^^-t-§o ^(D^^^^ 

^ 6 ic^i-o 



6 . 





5 0%Ri§;lJg (n M) 


HMJ 4 


1.80 


Hife^^iJ 1 0 


0.08 


^Mi5lJ 1 6 


2. 50 


mmm i 7 


1.30 


^js^^j 2 3 


1.20 


mmm 2 5 


4.20 


^M^iij 2 9 


4. 70 


Hii^^ij 3 1 


2.10 


mmm 3 3 


5. 90 


7 0 


0. 32 


mmm 1 1 


0. 68 



15 mat^i^#!j3 (fefeit^^) 

tl'l^iCR (CD-I) -^tJ';^ (20-40g) ^^gffib. y ^>-fe7'9^:/T=f^::^;^ b 

Jeij; 0-5 Miifl^U^-^^i-^ teiiii^ffl ^11.^1- f-o SP'^^ 20 cmx 3 0 cmX 

0 . 5 % y ^/Hr/V- n — ^> b < (i^^ic?^;?)^ bfc^^-fb-a-^) (1-10 m g / 
20 kg) i^-fe:/9^>'T=f^;^ h (Img/kg) Sr.ST^-^b. 6 O^F^OM 

tei^aii^bfco a!JS^rHi't'<^y v-feT/^^/T^f^;^ M¥©isftai^^^s-^i¥ 



wo 2005/085228 eg 



7 . 







ll]!f£<5>J 1 6 


> 7 5 % 


mmm i 7 


> 7 5% 


m:Mm 2 5 


> 7 5% 


HJfe^^iJ 2 9 


> 7 5% 


mmm 3 1 


> 7 5% 


nji^ij 3 3 


> 7 5 % 



5 — [I] -T?^^tL^-fl:::'^^^-#Ay-t?5fe^^Mmfife^ 

15 b < «^P;5S ; ^m.mi-^mmh b < fi^i^m ; ISikBE?^!^*^ ^ bT^ffii-^ 
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wo 2005/085228 



PCT/JP2005/004264 



15 t^;S_b^g^)/ce^to'^li'a'^^'aA/•T?v^-ct> J:v\ 



m 1 k g {co^ 0. 00 1;5^f550mg-efei9. ^IH^fcfim^llI-C^-^-r ^ :i 
^f^b<. 10fcfc«9^O. 0 5y5^e>^l Omg/k g-Tr^§cO;eiSj;i9^f^UV\ 
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5 e l(mU) C-3 0 0~tfc\-iy<4 ^^ — i^^±MKP-S i 1 (^^) S i 1 i 



Ij 



Kieselgel'^'^60F25 4, Art. 5744 



/V;(7 ci-x' h iJ^^^i^^^figdrixy iXT'fb^th^C hromatorex 

(l^S)NH (1 0 0-2 5 Ome s h:^fcj*2 0 0 — 3 5 Ome s h) ^^V^fCo 
10 1 H — NMR}*V a r i a ni±i^G e m i n i (2 0 0MHz, 3 0 0MHz), 
Mercury (400 MH z) . Inova (400 MH z ) 'T^ h 



e r st±^m i c r oma s s Z Q ^^ffi b^^^ T/i^ h cr :x :/ W :^ WtSfe (E 

SI) t5b<f*:^^Ji'fb^^:^^'fbfe (APCi) -eiliJSbfco 



15 m^mmm^m^tWMMB^^smmBUM p - j 3 v ^Tau^ b^^o 

1) 8 — <:yi^])'f^^—5, 6, 7, 8 — 7^ b7 1 Kn^y !) :x 

20 ^^#IS^T> 5, 6, 7. 8— 7" Kn=3r/ y ^6 5mL(DiS7X@^^l 

8 OmL^ISi^-O-XT/Vxt Kl 5 OmL^JP^l 7 0°C{;iTl 2B#rHm#b 

25 i^>'^^e3l§^'^bb^M'^ti'^i^ 9 6. 4 g ^-^^-feHi^jsi bT#fco 

2) 6, 7 — i^t Kn — 5H-=3f-y y 8 — 



#ia^T> -blB 1 -eltfcfb-a^^ 51. 4g(Z)7<i5?y —/V 8 0 0 m L ^S^if^ 
-7 S^'CtclT^a-y^'^nAtiZ.^Jfe^asej 1 O0$r^ti#bfcio Sj^;:|^}-^'fb;^^/V2 
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10 



3 0. 9 g ^e-feisif*^ b-C#fc 



3) 8—^^y—5, 6, 7, 8— 7^ h^t Ki=z=^/ y. 7— ;^7/P:i}<^M^^ 
6 0 roTk^'fb-:^ h y !^ A (?St4) 2 . 9 7 g ^;t]Px. 1 3 0 °C{CT 1 . 5 B#raa# 

y —;V^ 9 9X1) (^T5>li*t^ U^M-ft^-a-^I 11. 6 g <^ b-r#fc< 

4) 7 — a— Kp«^/V-8-::t-=^y-5, 6, 7, 8 — 7^ b 7 t Kn y i/— 

-LIB 3 •^'^fz.Wl.'^m 2 1. 9 g J^iJ' y —/V 4 0 0 m L^^^tC 



V ^J>^1 2. 0g:}3i:tJ«35% /^/V- a T/Vt^' t K7K?§^^ 2 5 m L ^JlR 

15 5 0 °cKx 4 Btrsift^ bfco K«^^?a*-e?^*p#. mM^mj^^* b 

ft.7 — t Kn^v-y ^/l/- 8 — ;e-=3f y- 5, 6, 7, 8 — 7^ h 7 t Kt^ y ^ 
20 ^*#H^T> -bta-fli'^i^fZ) v?i57 nnyi5?^400 m L^l^tC t° y v?^ 2 4 m 

b y 7^=/v*:;^:7^ ^-s 9. 3 g*5j;iK3 1 9 . 0 g ^jiR<<fc;!]P;t^ty. 
1 8B#rHm#bfcc ^;^;:^^(ciiafp^«m^ b y ii7^7Kt^?^*3j;t)«iafp^^ 

25 y 9 A n h 9 :7 ^ — (^^i?->^/g^^^5^/V= 3 5 6 5 ) 

j^iT^gtftM i^mm^t^m 25. 0 g ^^-a?* i: i^xntco 

5) 9-^^y-6, 7, 8, 9— 7^ h^t: Kn— SH-iXr^^n^r/i?? [b] t° 



l#IS^Ts ±fa 4 -e#:^C'fl::'^i^ 2 5. 0 g h /V::!^ 4 0 0 m L ^IS^ 1 
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0 (1, 1' -T9^^ (v-i^ n^:3ri^^) M 1. 50g 

/V= 3 0/70) f^T^giltM U^M^ti-a-i^ 9 . 0 6 g ^^^i'S bT#fc:< 
IHNMR (3 0 OMHz, CDC13) 6:1. 23 (3H, t, J = 7. 1 
Hz), 2. 12-2. 20 (IH, m), 2. 27-2. 36 (IH, m), 
2. 88-2. 96 (2H, m), 3. 02-3". 11 (3H, m), 4. 11 
10 (2H, q, J = 7. 2Hz), 7. 27-7. 37 (IH, m), 7. 59 — 
7. 6 2 (IH, m) , 8. 6 5 — 8. 6 7 ( 1 H, m) 
ESI —MS Found : m/ z 2 3 4. 2 [M+H] + 

m&m 2 

9-;^^y-6. 7. 8, 9-7^ h^t: KP-5H-v-^n----7°^ [c] b°y>^ 

15 7 — ^7VJ^;^X/VCDM3a 

1) 4 — ^ 

^^#|ll^Ts 4 — ^ 9^71^;=^ =1 ^ 6 . 8 6g(DN, N — v^7«^/^:^/V'AT 
5: Kl 0 OmL^|^f31^^;^y !^A6. 8 9 g *5 J:t)«3 ^71^4 . 6mL^ 

^ Xi^ Y -^fy -7 ^ — (^^■9->'/@^^:3z^7^=5 0/5 0) }CT:9-il»Mb: 

-fii^i^ 2 . 5 2 g ^n-^Mm t i^xntco 

2) S-^^-'^y-S, 6, 7, 8 -7" t Kpi-Y y=^/ y :^— 7 -;i77P/}K^j 

25 :;i^/u^:^y^ju 

^^#la^T^ v'-f y y° n fcVl^T 5: 2 . ImLO-T" t KDy7^3 Sm 
L^l^f^l- 7 8°C(c:T 1 . 5 0Mn-y'^7^y --=3r-y-^^l^9. 8mL 

- 7 8 "CtclT 3 0 Uf^o SJ^:|^{--hf3 1 •^mtLi\^-^^ 1.63 

g©7^ Kp7^^1 OmL^^r-^^^iTb. -7 8°CtiT3 0:^S#bfCo 
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^iT - 7 8 °c\z.x 1 . 5 bfco ^ b \z.^^M\^ 1 0 %m-m.7kmm^ 
MK.m.u-^-vm^^. mm^m&^^i^t^o mmizLmm^mym-r h ]) ^ j^^ym 

-^fl^ 1 . 6 0 g ^M-^'^^Vtm t bT#/Co 

3) 7 -H— Kt^^/W— 8 — ^=3ry- 5, 6, 7, 8 --7^ b 7 t: Kn-Y V =^7 y 

10 taatMi -4-^^^v^fc8-:^^y- 5, 6, 7, 8— 7" h9 1 Kn^/ y 

4) 9-;e-^y-6, 7, 8, 9-7^ h7t Kt2-5H-:Xi^n^:/^57 [ c ] t:" 

15 ^atMl-5-C^V^fc7-3— K^^/l^-8-;^^y-5, 6, 7, 8 -7^ f 
9 t Kn dry y 7 — ;3i7/V/j^'>'^^^/V:3^^7^7K^'f-^t3 «9 (C_hfB 3 i?#fc:'fb'8^ 

1 HNMR (3 0 OMH z, CDC13) 6:2. 11-2. 19 (IH, m), 

20 2. 30-2. 39 (IH, m), 2. 90 — 3. 15 (5H, m), 3. 67 

(3H, s) , 7. 16 (IH, d, J = 5. OHz) , 8. 61 ( 1 H, d, 
J = 5. OHz) , 8. 8 7 (IH, s) 

ESI —MS Found : m/ z 2 2 0. 2 [M+H] + 

25 5-;^=3^y-6. 7, 8. 9 -7" h7 b Kp- 5H-v-^ [c] y 

1) 7, 8-i?fc Kn — 6H— -Yy=3fy y ^-5-;^-i/ ;^=3f-i/A 

^*#I1IMT^ t e r t -7>=¥v';^7 y 1 1 . 4 g (Dx b 7 t ^ 
1 0 0mLt^|^(i::5, 6, 7, 8 -7^ h 7 t K^^ y ^3^/ y 6 . SmLOT^f 



wo 2005/085228 



56 



PCT/JP2005/004264 



iZ. 0 °C{2:T^5i^ t e r t —y'^/U 17. 5 m L ^llMT ^S-i-T 1 8 Btral^ 

2) 7, 8— v^tKn-6H — f y ^7 y ^- 5 • 1 
^^#I11^T> -hIB 1 Ifttfcfk-a-^ 6 . 0 6 g OT-fe h 3 0 0 m L^^^tCl 6 

N:^^l 2 OmL^iPx.8 0°C(31-C1 2 B^Pb^^ b:rc:o SjS^IS^^ta^-Cf^SP^^ 

10 ^M-fli-^^S. 3 9 g^^^#,|ii#:i: bT#f:io 

3) 5, 6, 7, 8-7^ h^t Kpt-f y=3f-7 ri :/-6-;^;/VjKi/^ 

JbtB 2 -xrmtcit^m 2. 7 5 g }^:|&fp^ii7Xm':^ h y !^i^7K^^;i)Px.^^' n n 
/J^/i-'A-CttliJ n n 7j^/^i^ji^#7Jci^L^■:^ b ]) j^-cf^MbfCo ^^^^^ 
15 117, S-v't Kn-6H— f y=3r/ y ^-5-:^:/?r#-fe?ft^i^i b 

4) 6 — a— Kp^^^/i^- 5— ;^=3ry— 5, 6, 7, 8 -y^ b 7 1 Kn^ y y 

20 ^iSM 1 -4-I?>^V^fc:8 -;^=¥y- 5, 6, 7, 8 -y" h ^ t Kn =^7 y 

5) 5— ::^=3ry-6, 7, 8, 9 -■7' h ^ t - 5 H-iXiJ^ n^y"^ [c] t° 
25 M3t^!ll-5-rffiV^fc7-3— Ky^7l^-8-:^=3py-5, 5, 7, 8 --7" h 

IHNMR (3 0 OMHz, CDC13) 6:1. 22 (3H, t, J = 7. 1 
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Hz), 2. 15-2. 22 (IH, m), 2. 28 — 2. 37 (IH, m), 
2. 87-3. 14 (5H, m), 4. 11 (2H, q, J = 7. IHz), 7. 
52 (IH, d, J = 5. OHz), 8. 57 (IH, s), 8. 63 (IH, 
d, J = 5. OHz) 

E S I -MS Found : m./ z 2 3 4.2 [M+H] + 

M3t^y4 

5-;^^y-6. 7. 8. 9-7" h^l^ Kp-5H-->^p^:7^^ [b] fc:° P 

1) 7, s-v't Kn— 6H-^y U :x— 5— 

^^#H^T^ 1, 3-v':^n^=35^i^v';^>'l 1. 2 g ^O^v'l/^'S 0 mL^ 
V-Si^-^n>'T/V7''t Kt" h^m^^/VT-feiJ^— /P2 4mL*5j;TJ«@^^T:/^=^7A 

1 6 o°c}:iTi 8H#rBm#bfco KMU^'M.w^x-^^m'^. m^^w&m 

M LMib^^ 2 . 2 1 g ^#fc:o 

2) 5-;^-=¥y-5, 6, 7, 8 -7" t Kcidry y 6 



10 



20 



25 



tat^lj 1 - 3-e^V^fc6, 7 -i^t Ko- 5H-=3{-y y l -:^^0Df^:b«9 



3) 6-3— K^^^/V- 5-::^=3f-y_5, 6, 7, 8 — ^ b 7 t ^3^/ y ^- 
^5t#■!ll-4-e^V^fc8-::^-=3fy-5, 6, 7, 8 — 7" b ^ t: Kn y y 



4) 5-^=3ry-6, 7, 8, 9 -7^ h 7 Kn - 5 H-iXiJ^ n^^iS' [b] fc° 
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10 



20 



25 



n -5-e^V^fc7 — 3— K^^/V'-8-;rdry-5, 6, 7, 



IHNMR (3 0 OMHz, CDC13) 5:1. 23 (3H, t, J = 7. 1 
Hz), 2. 21-2. 36 (2H, m), 2. 92 — 3. 30 (5H, m), 
4. 13 (2H, q, J = 7. IHz), 7. 27-7. 31 (IH, m), 8 
03 — 8. 06 (IH, m) , 8. 62-8. 64 (IH, m) 
ESI —MS Found : mX z 2 3 4.1 [M + H] + 



4 - o - hy yi^f-^ y • i^M^^M^ 



1) l-^>-i^/l — 4-o-MJ/V— 1, 2, 3, 6— 7^ h^t: Kcit°y i^^' 
#ia^T. 2— h/V'^^'l 2niL(^7^ h^t Kn^^^^l 0 OmL 



TU. - 7 8°cicT3 o^^#b;^Co ^;;&?^(^i — 4-fc°-<y K^l 

15 8 . 5 m L (D^ b^b:Kn:77^50 m L^^I^^MT ^tS^-T 4 0#r^^# b 



y !^ A-i?^MbfCo I^^^^^M* b. a 1 -^^v^yv- 4 - o - h y y 

1 2 0#PBm#bfco ^^^^)^i±w^bfc(Z)-^isfn>^^7Km^ f y ^j>^7kmm^M 

(^=3ri^://ItM::I^5=■/v= 8 5/1 5 ) li<lX^m^M: b^M-fk-a-^ 24. 7 g ^ 

2 ) 4 - o - h y y v^^- • 1 

_h|S 1 -t:Wc'fli'^#/ 2 4. 7 gOrc^y— yi^3 0 OmL-7j<7 5mL^^?^{C^' 
6. OmL*5j;tJ«l 0%y'^yi^^J^-mmMmi 2. 0 g^MW^t. 7K^# 
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10 



bX^M-ft:^^ 10. 7 g ^ ^-^mi^t UT#fc 

IHNMR (2 0 OMHz, CDC13) 6:1. 59 — 1. 79 (4H, m), 
2. 35 (3H, s), 2. 70-2. 83 (3H, m), 3. 17-3. 23 
(2H, m) , 7. 0 9 — 7. 2 6 (4H, m) 
ESI— MS Found :mXz 176. 2 [M+H] + 

■ "tMl~4 

(7S*. 9S*) -7— (4- o- MJ/Vt^'^y v^^- 1 --f —6. 



7, 8, 9 —■ 7^ t Ki=i— 5 H — n 


^7"^ [b] t°y v^^— 9 /l' • 


1 :7-^y^^i^. (7R*, 9R*)-7- 


(4- o — h y 7^1::°^y >^^- 1 — f 


/V^g^/V) -6. 7. 8 . 9 --7^ Kn- 5 H-v-i^ n^:/i5? [b] If Pi;? 


9 — /l' • 1 ( 7 S . 


9R) -7- (4 - o - b y /^t:°^y 


v'^'-l — r/Vp^^/l^) -6, 7. 8. 9 


— 7^ b^t Kn— 5H — v'iJ7p^:7'^ 


[ b ] t:° y v?^'— 9 7V • 1 :7-x'/^M 


:^i3J;t>^ (7R, 9S)-7-(4- 


o - b y /V y v?^- 1 ^/l^) 


— 6. 7, 8, 9-7^h^tKn-5 



15 



20 



25 



H-'>^P^7°^ fb] t:°y v^>-- 9 — /l— 1 ^-^/P^A^g^Mat 
1) 7- (4-o-hy/Vt°^y v'^-l-;^?/1^4^^^/V) -5, 6, 7, 8-X 
h7 t KniXi^ P^:^^^^? [b] fy i^^'- 9 
Sm#H^T. M5tM 1 Tltfc-fb-^^ 199mg(Dv?;^:3rf-^^l. 5niL 



-6, 7, 8, 9-7^ b7t Kn-5H-iy^n^^i57 [b] t°y>^^-7-:^ 

^*#H^T> # b titc^t-^m <z)t°y>?i^5. omL ^i^id^ati^J 5 -e#fc 4 

-o- hy/H;°^y v^^'- lii:^:^l 2 7mg:|3j;tJ5l-az^/V— 3- (3' - 
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5 ^^vy^— (iJ^nn /}>7V y — /V= 9 9/1) J^-C^^tlt^ b^M'fb'^i^ 

1 4 2 m g &#-fer ^/^:7 T ^ ^ UT#;rco 

2) (7RS, 9RS) -7- ( 4 - o - MJ /^t:°^ P v^^^- 1 — ^/^^ ^/^) 
-6, 7, 8, 9 -v^ h7 t Kn- SH-v^iJ' n-^:/^ [b] t:° y v?>^- 9 
— yV*Dj:t;? (7RS, 9SR) -7- (4 - o -'b y /l^f-^y v^:x- 1 — f 
10 ^JV) -6, 7, 8, 9— 7" t Kn- SH-v'iJ^n-^T'i^? [b] fc;°yv?^- 
9 — 

^*#H^Tx ±13 1 -e#fc'ft:'^i^ 1 4 2 m g h9t:Kn:7^>'4. Om 
L^ISi^0°C(^X7K*'ft.y 9^^>^T/V^:=-!>A 7 4. 6mgtr;&Px.. 7 0°C}CT 

2R#rHm^bfco ^i^;:^g^Sfi.^-e^^P#^ Si^Sl^tcM-:^^ y ^ i o 7Kfp#) 

/y ^5^7— 7V=9 5/5) T'i>iil*^L-C (7RS, 9RS) -7- (4-o- 
h y /H;°^y v^;x- 1 — ^/l^y ^/l^) —6, 7, 8, 9— ^ b^t Ko — 5H — 
i/i^n^:7°:^ [b] i^l^—9—yt—/]^2 2. 9mg^U'^T^/l^yr:^tl. 
20 T. *3j;tJ« (7RS, 9SR) -7- (4 - o - h y /l^t'-^y v?^- 1 — Y/^^ 
^/V) -6, 7, 8, 9 -7^ b^ t Kn- 5 H-v-i^ n^7°^ [b] t:°yi^:x- 
9—;^ — /H2. 9mg ^#c#.T^/V':7r>^i UT#fc:o 
(7RS, 9RS) 

IHNMR (3 0 OMHz, CDC13) 6:0. 86 — 0. 95 (IH, m), 
25 1. 06 — 1. 22 (IH, m), 1. 65-1. 84 (4H, m), 2. 0 
2-2. 20 (6H, m), 2. 35 (3H, s), 2. 35-2. 42 (IH, 
m), 2. 67-2. 81 (3H, m), 2. 99-3. 03 (2H, m), 4. 
77-4. 82 (IH, m) 5. 99 (IH, brs), 7. 08-7. 28 
(5H, m), 7. 44 — 7. 47 (IH, m), 8. 36-8. 39 (IH, 
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m) 

ESI —MS Found : m/ z 351. 3 [M + H] + 
(7RS, 9 SR) #: 

1 HNMR (3 0 OMH z, CDC13) 6:1. 58-1. 87 (7H, m), 
5 2. 0 3-2. 16 (4H, m), 2. 34 (3H, s), 2. 53-2. 75 

(4H, m), 2. 84 — 2. 89 (IH, m), 3. 00-3. 07 (2H, 
m), 4. 93-4. 97 (IH, m) 5. 75 (IH, brs), 7. 07- 
7. 28 (5H, m), 7. 43-7. 46 (IH, m), 8. 35-8. 37 

( 1 H, m) 

10 ESI— MS Found :ni/z 351. 4 [M+H] .+ 

3) (7S*' 9S*) -7- (4- o - M;/Vt°-<]; v^i^- 1 —r/Vp^^/l-') 
-6, 7, 8, 9-7" b7 1 Kn-5H-v^i^i3----7'i5^ [b] t°y-^^-9-:^ 

—/V- 1 y /v-mMis xxj^ (7R*, 9R*) -7- (4- o- f y/vf-^y 

1 — f/l^pt^^/l^) -6, 7, 8, 9-7" t Kn- SH-iXiJ'n^r/iJ' [ 
15 b ] fc;° y i^l^— 9 • 1 ^-^/V^:^ 

_h|B 2 -tfltfc (7RS, 9RS)#:22. 9mg ^ V J>> {^^^-^jV 

ItMCHRALCEL OD:;579i>., 2cmX25cm;0. l%v^^^/^T5: 

^de-y-^-/^ y:/n t:VVT/V=i— 9/ 1 ; ^iS 15mL/'min) 
^fe^^fijb. ^=ffllf^ : 12. 1^) (7S*, 9S*) - 

20 7- (4-0- h y/^t°^y v^^'- 1 — f/l^^^^/l^) -6, 7, 8, 9-7"h^ 
t Kn- 5H — iXi^^ i3--^:7"i57 [b] fc°y v^>'-9-:^— /^7. 9 m g ^^feT^ 
/^:7T;^i: UT. (.^W^m-. 14. 8^) ;e)^e>. in (7R*. 9R*) 

#:8. Omg&^-feT^/V:7r^i bT#fCo (M#{^*PS"^'fe5fcJse), iSll 
±. — :3^^7S*, 9 S*#:^. #;^^7R*, 9R*#:^bfCo) 

1 (D'ft;^^ ( 7 S *, 9 S *) # 
IHNMR. E S I -MSf^^-fe5:#:ilIlCo 
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mMm2(Dit'B-^ (7R*, 9R*) 
IHNMR^ E S I -MS{i^-fe5;#:^|l]Co 

4) (7S, 9R) -7- (4- o - h y /Vfc:°^y 1 —f/l^P^^/V) -6, 

7, 8, 9 -7^ t Kn- 5H-i/i^ n^T'i^ [b] y v^i/- 9 /V • 
5 1 :7>>'/vm:^*5J:(3^ (7R, 9S) -7- (4 - o - h y /Vt°-<y v^^- 1 — T 
/V-T^^/l-) -6, 7, 8, 9 -• 7^ t Kn- 5H->^i^ n^:/i5^ [b] If V 

9 — • 1 -y^jvW^ 

_hfB2-t?#:fe (7RS, 9RS)#:i2. 9 m g ^^^IStt;^ ^ ^ 
^hMCHRALCEL OD;^^^, 2 c mX 2"5 c m ; 0 . l%v^^9^/VT5: 
10 ^:3{^i^i/x^^ y7°n tV^T/V=i— /W= 9/1 ; ^)fS]^ 1.5mL/min) "t? 

^^^fijL./^ff®5^ (f*i^B#ra : 11. 8^) i^^h. (7S, 9 R) -7- 
( 4 — o — h y /l^fc"^ y v^^— 1 — f ^/l^) -6, 7, 8, 9-7^f^tK 
n- SH-i/iJ' n^:7°i^ [b] t° y 9 /1'4 . 5mg^iS^T^/V 

:7T;^^b'r. (^*»0#f^ : 19. 3^^) ^^fe. n (7R, 9S) #:4. 

15 6 m g ^^'feT^/^:7T;^ ^ bTttfCo 

^Jfe^iJ 3 O^b-^fl^ (7S, 9R) 
20 IHNMR, E S I -MS(i^-fe3:#:i:(RlCo 
mMM4(Dit'^m (7R, 9S) #: 
IHNMRs E S I -MS(*^ir5:#:^|^Co 

(7R*. 9R*) -7- (4 - o - h y /Vb°^y i^^^- 1 — Y/l^P^^/V) -6. 
25 7, 8. - 9-7^ h^b Kp— 5H — [cl b° y - 9 - /l^ ♦ 

1) 7- (4 - o - h y /Vt°^y v'^'- 1 -5, 6, 7, S-'T^ 
t v'rJ' [c] tf y t?:^- 9 -;^->' 
;ii^!l 1 ~ 4 - 1 -XrffiV^^c 9 y - 6 , 7, 8, 9— 7^ h^t: Kn-5H 



wo 2005/085228 



PCT/JP2005/004264 



2) (7RS, 9RS) -7— (4 - o - b y /l^f^y v^^- 1 — f/^^^^/V) 
5 -6, 7, 8, 9— X b^t Kn-5H-v/i^n^7"i5^ [c] y v'^'- 9 



HMM 1 ~ 4 - 2 -xrffl v^:^c 7- (4-o-by /i-fc'-^ y v?^- l 

) -5, 6, 7, 8 --7^ b7 t Kt^iXi^ [b] t" y v'^'- 9 

IHNMR (3 0 OMHz, CDC13) 5 :0. 94—1. 10 (IH, m) , 
1. 40 — 1. 51 (IH, m) , 1. 71 — 1. 88 (4H, m) , 2 . 0 
6-2. 2. 34 (7H, m) , 2. 34 (3H, s) , 2. 62 — 2. 87 
(3H, m), 2. 99 — 3. 06 (2H, m), 5. 01 (IH, d, J = 9. 

15 6Hz) , 7. 00 (IH, d, J=4. 9Hz) , 7. 0 7-7. 2 6 (4H, 
m), 8. 38 (IH, d, J=4. 7Hz), 8. 77 (IH, s) 
ESI —MS Found : m/z 351. 3 [M+H] + 
3) (7R*, 9R*) -7- (4-0- hy/^fc:°^y >*^-l— f/^;^^/P) 
-6, 7, 8, 9-7" b7t,Kn-5H-v'i^n^:7°i57 [c] y v?^- 9 

20 ^/V • 1 :7-^/^^:^ 

±fB 2 -^itfd ^•t5:#:86. 2mg ^7te^?§tt;^7 ^ .is ( ^J^'^-Y ±M±M C H R A 
LCEL 0D;«;^A, 2 c mX 2 5 c m ; 0. 1 %>^:3z^/kT 5: V, ^^i^^- 



^frW^ (i*:#B#M : 6 . 5^) ^^h. (78*, 9S*)-7-(4-o-b 
25 y /Vt°-<y v=^- 1 — f/V^5^/H -6, 7, 8, 9 -• 7" h9 t Kn- 5 H-iX 
^D^:/^ [c] t:°y v?:^- 9 /H 0. Img^^-feT^/l^^r^i LT. 



*, 9S*#:i:. {di^^7R*, 9R*^^^b:^Co ) 




1 5mL/m i n) -e^^r^^fiJU. 



(^^#B#P^ : 1 5. 0 5» :^^6>x in (7R*, 9R 



*) #:2 8. 6nig ^ 
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^bthtc (7R*, 9R*) #:tJ:^^/KD:7-^/V^, ^ X2 u:^/UJ>,:$d XXJ^^ ^ 

IHNMR. E S I -MS(i^-fe3:#:i:|RlCo 
5 6 

(5S*, 7R*) -7- (4- o - h y /^t:°^y v'^^- 1 — f/V^^^/l-) -6. 
7, 8, 9-7^ b^b FP-5H — v^^P^:/^ [c] }^ V i^l^- 5 -:t—/V • 

1) 7- (4-0- hy/l^t°^y -6, 7, 8, 9-7" 

10 b^t: Knv'i^n^^iJ^' [c] t;° y v^i^- 5 

^W!ll~'4-l-effiV^fc9-;:^-=35-y-6, 7, 8, 9-^h^tKn-5H 

— v'^a^::/i$7 [b] t°y v^^'- 7 -;i7/kAK^^3^9^/ka^;^^/]/(Dft:bt) t^i^aa 
3 ■T?#f-^t:^'^^^ffiV^S 1 ~ 4 - 1 ^ mMO^mi^X ^ RJt-^ff 

15 2) (5S*, 7R*) - 7 - (4 - o - h y /l^lf^y v^i/- 1 —Y/l-P^^^/V) 
-6, 7, 8, 9-7^ hvt Kn— SH-iXiJ^n^y^ [c] fc'yv'^-S— ;r 

MMM 1 ~4 - 2 ■^?ffiV^7h 7- (4-o-hy /^t;°--<y v'^'- 1 
) -5, 6, 7, 8-7" h^t Knv-iJ^n^::/^ [b] t° y 9 -^^^'O-f't 

20 t>'o (^_hiB 1 -e#fc:'fb-^^^^v^;5}a/e>^f^5lii#!j 1 ~4 - 2 ^ mU(D:^ll^i^^ «9 

Si^^^frv^, 7- (4-0- hy/p-t:°-<y v'^-i--r/^7<^/v) -e, 7, s, 

9 — 7" Kn- SH-v-i^ n^:7°i5^ [c] y v^^-- 5 /^^M'tt#:<^ 

ilB^l-a-i^ 4 9 . 7mg ^^^^g-'|4;57^i^ (iJ^V -feM±^C HR A L P AK 
25 AS;^77i^> 2 cmX 2 5 cm ; 0. 1 % v^^^/VT 5: -^^^f-f-^-Z-f y :7"n 
tVkT/V=i— /V= 9/1 ; ^5fD]li 1 5mL/mi n) t?5>ilL. 3fefT®^ (1*3^ 

BffBi : 14. 0^) i)^tb2mm(D>^T:^Tu^-^—m'^^^. ^m6^ ii^wm^^ 

: 2 0. 2^) (5R*, 7 S *) - 7 - (4 - o - h y y v^:^- 

1 — f/l^^^/V) -6, 7, 8, 9 -•T^ b Kn- SH-iXi^ n^T'iJ^ [c] 
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: 2 5. 8^) -^^h. m (5S*, 7S*) W^IO. 3 m g ^^#,T^/V7 r ^ 

ti^xm^o i^^nm^ ^^^m^:^ ^ a ( -fe.M±M chralcel 

OD:5i;^i^. 2 cmX 2 5 cm ; 0. 1 % v^n^^^/V-T 5: y :7°n 

: 12. 1^) ;0^e>> IrI (5S*, 7R*) 2 . 7 m g r 
^i:U-C. =^M^ (l^itStrBl : 14. 9 5» IWI (5R*, 7R*) ^7. 

5R*, 7S*#:. 5S*, 7 S 5S*, 7R*f2|s:. 5R*, 7R*f* 

10 t UfCo ) 

(5S*, 7R*) n i3JiN/VA4SJ;t;«7< 

1 HNMR (3 0 OMH z, CDC13) 6:1. 25 — 1. 34 (3H, m), 
15 1. 55-2. 42 (11 H, m), 2. 34 (3H, s), 2. 6 9-2. 8 
9 (2H, m), 3. 00 — 3. 09 (3H, m), 4. 96 (IH, dd, J 
= 1. 8, 8. OHz), 7. 07-7. 28 (5H, m). 8. 33 (IH, 
s), 8. 42 (IH, d, J=4. 9Hz) 
ESI —MS Found : m/ z 351. 3 [M+H] + 
20 MMM 7 

(5R*. 7R*) -7- (4-0- h yyVfci'^y i^:^- 1 -6. 
7. 8. 9 b ^ b Kp — 5H--^^ P'^T"^ fb! U v':x— 5 — /V • 

1) 7- (4- o — M;/^t°^y v'^- 1 /l^) -6, 7, 8, 9-7^ 
25 t Kn iX^ n^7"i$^ [b] t;°y v^^- 5 

IIW[11~4- l-e.^V^fc9-:t=^y-6, 7, 8, 9— 7^h7tKo-5H 

n^-^ij? [b] t;°y >'>'-7-:;&/^>^V^3i^/v^;^x/K^ftt?f (^M5t 
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2) 7- (4- o- b y/Vtf-^y i;?^^- 1 f/^^^/l^) -6, 7, 8, 9-7^ 

Ki3— 5 H — v'iJ' C2^r7°i5? [b] t:°y v?^^— 5 — /V 
^JfeM 1 ~ 4 - 2 •T?fflV^fc: 7 - ( 4 - o - y v^^- 1 -:;i7/V'/K:^/V 

) -5, 6, 7, 8-7" t: Kn i/^ n-^y^ [b] t:° y >?^/- 9 -;^^-©'f-t 

1 HNMR (3 0 0 MH z, CDC13) 6:1. 02—1. 22 (IH, m), 
1. 3 2- 1. 4 3 (IH, m) , 1. 7 0- 1. 8 6 (4H, m) , 2 . 0 
1-2. 2. 34 (8H. m), 2. 34 (3H, s), 2. 65-2. 76 
10 (IH, m) , 2. 8 6-3. 0 6 ( 3 H, m) , 3. 13-3. 2 0 ( 1 H, 
m) , 4. 96 (IH, d, J = 10. 4Hz) , 7. 0 7-7. 2 6 (5H, 
m), 7. 89-7. 92 (IH, m), 8. 32-8. 34 (IH, m) 
ESI —MS Found : m/ z 351.3 [M+H] + 

3) (5R*, 7R*) -7- (4 - o - h y /Vt°^y 1 — 

15 -6, 7, 8, 9 -X h7 t Kn- 5H-v'iJ^ H'-.r/iJ^ [b] t:° y v?:/- 5 

_btB 2 -e#fc ^-fe5#:i93mg ^ (i^-T ±M±W: C H R A L 

CEL OD;^7^A, 2cmX25cm;0. 1 % v^^^/l^T 5: ^^ 
^ y-T'n t:VVT/l--=i 8/2 i'^tM 15mL/min) -^yt^^W^s 5fe 
20 tr®^ (^i^H#ra : 1 0 . 1:^) ^^bs (5S*, 7S*)-7-(4-o-b 
y /l/t;°^y v^^-- 1 --f/V^f^/W) —6, 7, 8, 9 -7^ t Kn— 5 H-i/ 
i^a^^^iJi' [b] t:°y v?:^- 5 — /V9 1 . 1 m g ^^-feT^/l^^ t ^ bT^ 
(-Ift^tBtPBl : 18. 1^) ^^h. m (5R*, 7R*) ^8 3. 7 m g ^ 

25 *, 7 S*#:^, {•|ii:;^^5R*, 7R*f*^b7to) 

^htlfc (5R*, 7R*) ^rjC^^/KZ^^-^/l^^s n n 7j>/l'A*5 ck 

IHNMR. E S I -MSf^7-fe^#:^I^C-efcSo 
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MMm 8 

(7R*) -7- (4- o - MJ/l^t:°^y v^>-- 1 -6. 7. 8. 
7 -e#fc{t;'^^ 18. 2nig(Z)p^^ / 4 . 0 m L 2 0 %7K^ 

M^. 7Km#ia^Ts MSii(-T2 oBtPsm^bfcc Rjt^-^^mmi^m^\^M 
m-^- h y ^7i^-t?i^j^bfco ^^^^Mffi^^b. M^i^mffl^e^ p-^ hi^'^^^ 

10 4— y—/l^=9Xl) -V^m^Ml^X (7R*) -7- ( 

4-0- MJ/^t'-^y v?:x-l —i'/V^^^/l/) -6, 7, 8, 9-7^h7t:KP 
- 5H-i^i^ P^7"i5^ Cb] t°yi?^5. 1 mg ^MfeT^/V^'r^^ bT#fCo 

1 HNMR (3 0 OMH z, CDC13) 6:1. 03 — 1. 26 (2H, m), 
1. 64-2. 18 (11 H, m), 2. 34 (3H, s), 2. 67-2. 8 
3 (3H, m) , 2. 97-3. 17 (4H, m) , 7. 01 — 7. 21 (4H, 
m), 7. 26-7. 28 (IH, m), 7. 36-7. 40 (IH, m), 8. 
20 2 9 — 8. 3 1 ( 1 H, m) 

ESI —MS Found : z 3 3 5. 3 [M+H] + 

(7R. 9S) — h/VJ^^^— 4 — 9 — ( t e r t — T'f^/Vv^^ ^/l^ 

-6. 7, 8, 9-7^ h^t^ Kp — 5H — i^^P^T"^ [b] 
25 b°y i/;x— 7 — ^/I^p^ ^/VJ^>^-7^/1^:R:I^' (7S. 9 R) — h7l^m>-— 4 — ^/P-/}^ 
V^-9- (t e r t — 7^9^/1^ v^^9^/V->^ -6. 7, 8. 9-7^ 

■ h^fc Kp- 5H — ix^ P^7°^ [b] \:°V -4/i-?^^/^^:^T^i-(DM 

1) (7RS, 9SR) -9-1: KP=¥iX-6, 7, 8, 9— 7^h7tKP-5 



wo 2005/085228 q3 PCT/JP2005/004264 

m^M 1-4 -C^^^tcit^m 13. 7 4 g ( ^ a:.^/^:7 ^a-;^ :7 4 K i 

(DM^^) (D h/V^^2 5 Om^^^^ 1 3 0 °C(;1T;^JP^^S^T^ 7k^^t h y - n 
-•7'9^7l^;^Xl 3. 5mL:fej:tJ«V-4 0 (1, 1 '-T^tf:^ (iXi^n-^drf- 
5 >-) — 1 b y /V) 9 3 6mgO h/W^^5 OmL^IS^6!'^»-foMT 

^;!]p^T-fe b y/i'-cttttibfco T-fe hc:^ b y/i^JS^miiu. a^^iyy;*<5^^ 

— ioo/i~io/i) t^iT:^iiiti^ b^S'fb'^i^ 1 . 5 6 g ^n-&.m'^ 

10 ^tb-C#fCo 

2) (7RS', 9SR) — 9— ( t e r t - y^^^/I^v^7« ^/l^iX^cr^/k:^^ v-) — 

6, 7, 8, 9-7" b^t Kn-5H-iXi:7n--:7"i?^ [b] y - 7 - ;;^7 /V 

Jtta 1 -eitfcT/v-^i — 1 . 5 5 g > ^ 3: iJ^'V— i . 3 5 g (on, n - 

15 ^yV7}N/VAT5: K3 0mL?^|^^7K?^b. ^(D%-^m<:- t e r t -•:f^/l^i^?i ^ 

j^;:?^^(c:7K^*n;t. im^^/i/-eambfco ^«ji^«b. a.S^i>-y ^^z-^^^vv^ 

(-^:3ri^^/i^^::i^^/V= 2 0/1 — 5/1) {clT^ittt^b 

mmit-^m i . 9 9 g ^^^^^^ ^bt^ x^xnt^o 

20 3) (7RS, 9SR) -9— it e X t -y^=^JV-J;^^;Viy'7^J^:t^Z^) — 
6, 7, 8, 9 -• r t Ki=i- 5 H-iXi^ n^>^^ [b] t" y v?^'- 7 ^ 
:x— 1 —:^—/V 

ilS 2 -CWc^^t) 1 . 9 9 g (Dv- b7t Kn:77:/4 0 mL^I^^TRr^ b. 

^<^l^l^iii7j<^'fh y ^ i^r/v 5;:=-f>A432mg ^;!]Px.s ^?£-e 3 0 b 

25 fco 'R.)tM\^&rr h y '^7^^ . 1 0 7j<fa#i4. 3 2 g ^{i^mrf-Dnx., 

b/do s;^MWt-ii7XW-:^ hye^As. 64g^;Ejpx.. 2 fl#FHm# b 

It 

=3rf-://i^^^^/^= 2 / 1 ~ 1 / 1 ) -e»M b^M'Tb-a-^ 1 . 6 5 g ^M-fe^ 
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4) (7R, 9S) - 9 — ( t e r t — l/^/l'i^p^ 

^/Vv^^:=^/V:^=¥iX) —6, 7, 8, 9 — 7^ b ^ t: K^^ — 5 H — iXi^^ 

[b] t:°y >^:x— 7-'</V7«^/^^;?^'7^/^S:t>^ (7S, 9R) — ^/V^>'-4- 
:?5./^;^:x^— 9 — it e I t —'^^/]^Z^?^^/l^-^^:=-/U:;t^i^) -6, 7, 8, 
5 9— 7- h^t Kn — 5H — iXiJ^ci^y^^ [b] fc°yv?V-7 — f /V^^ ^/V:!^;?;^^ 

±tB 3 -e#fc'f!i'^^ 1 . 6 5g, 4-v^;^^/VT^ / t;°y i^^-e 5 6mg, h 
y nz^/l/T 3: 1 . 5 OmL<^i^ n 3 OmL^^K^7K^^U. ^<Dt§IS}C 

p - h/v-^>-;^/V/J>::^7Vi^ n y K2 . 0 5 g ^:t]p^. U fCo R)^- 

h^^yy {■^^^:^/W^=^'^^^= 5 / 1 ~ 1 / 1 ) -e^itSM b^S 

(i5^VirM±MCH I RALCE L OD;^;7^^ 2cmX25c 
m;0. l%v>:3i9^/^7'5 -^=3ri^>'/^ y:/n/-^y— 7V= 9 5/5) (CT^ 
15 ^^fijb. ^nm^ mWmm: 12. 0^) (7S, 9R) -h/Vro-- 

4->^/VJj>:^l^— 9- ( t e r t ->''^/V'V^^^/Vi>'^^/^;^=ar-:x) -6, 7, 
8, 9--r h7t Kn-5H-v';i^i3^:/i57 [b] t;°yv?:/-7 — f 9^/1^:3^ 

0 3 g^^-felfi^i^t UT. mW^m: is. O^) ^^6>IhI 

(7R, 9S)#:i. 03g ^M^^Vtm t bT#:^Co i^it^m-±W^(Dm^ 
20 ^!j7iClB*febfci^^'a^^tCj; i9-^CQl6>t@B*^*^bfc:o ) 
^nm^ (7 S, 9R) #: 

^^#B#P^6. 2^ m^^^:^vJ>^. iT-r-fe/Vte^CHRALCCEL OD:;^; 

0. 46cmX25cm;0. 1 %v^^^/VT 3: ^=3f.f- ^^/^ y :7»a 
t;VVT/V=t— 9/ 1 ; ImL/'min) 
25 1 HNMR (3 0 OMH z, CDCI3) 6:0. 01 (3H, s), 0. 32 
(3H, s), 1. 10 (9H, s), 1. 43 (IH, m), 1. 71 (IH, 
t, J = 13. 2Hz) , 2. 28 (2H, m) , 2. 72 (3H, s) , 2. 
81 (IH, m), 2. 93 (IH, m), 3. 60 (IH, t, J = 12. 9 
Hz), 4. 15 (2H, m), 5. 32 (IH, d, J=6. 6Hz), 7. 
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34 (IH, dd, J=4. 8, 7. 4Hz), 7. 62 (3H, m), 8. 0 
5 (IH, d, J = 8. 2Hz) , 8. 55 (IH, d, J=4. 6Hz) 
ESI —MS Found : z 4 6 2 [M+H] + 
(7R, 9 S) 

j^j^H^p^^lO. 0^ (5fe^^t4;57^A. ^Vir/VliSCHRALCCEL OD 
:;^7^A. 0. 4 6 cmX 2 5 cm ; 0. 1 rov^^f^/VT 5 ^^i^^-/^ V :7' 
n tVV-T/l/^^v— /v= 9/ 1 ; ImL/min) 

IHNMR, ESI-MS{i: (7S, 9 R) i^tmi:^o 

(7R. 9S) — h/VJ^^^— 4 — 9 — ( t e r t — ^/V 

'>-^^/l^;^^v^) -6. 7. 8, 9— 7^ h^t^ Kn— SH-v'^P^T"^ [b] 

1) (s) — 4-'f y:7'n fcvi— 3 - (4-^:/-7^y -f/^) -:^=3^f-y^y v^:/- 
2— 

15 (S) -4-^y:7"ntVl— ^^i^-yy >'^-2-:^^l 0 8 gCDy^ b^t K 

n:7^:/2 L^l^^ K^'l'r-l':^^iS^tc:T- 7 0°C(Cj«^^b. 2. 6 6M n-^ 
^/l^y ^e^A— :35.i^^^|^3 4 5mL^;f)Px.. RjlL^m^- 7 0°C^^S O^UW 
VfCo M\^^X 4-^^^Ty4/l^i^ o y Kl 0 2mL^- 7 0°C{CT^iP;t3 O^^ral 

2) (S) -3- [ (2R) — 2— ^>'i^n^i/7«^/V-4-^>'7"y'Y/^] — 

4—^ y:/c2 tvv-;^-=3f-f-y y v?^— 2 

25 /l-r 5: >'l 6 OmL. *3 j;!)^^ 1 Mffli^-fb^iJ' ^--v^i^ p n ^ ^ 9 2 0 mL 

§r;!]Px.fc:o r (D?l:'^i^{c:^>':^/W^ n n ^ 7"/V 1 5 3mL^ 5°Ct^T?^ 

T ^ A yKmm ^M±.fz.'^. n CI ^/i^ -eft m b . P^:^7X 
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3) (R) — 2 — ^iXv'ndrv'^ 5^/1/— 4 —^^•7^V:;t7/V/i^^>'M 

^ t Kn:7'7>'5 0 OmL, tK 5 0 0 mLCD^B-^I^Sr 0°CtC^*Pb^ 7^®? 
itV^^J^l 7KfBi^ 7 0 g . 30 %i^mih7K^7K 3 3 0 m L ^M»X.fCo _ht2 



Ift^^^HW^b^M-ft^^^^^-feta^^li^^^ UT 1 5 8 g#fCo 
4) (S) —2 — <>'v'adj->>'^^/V-4— 1 — 

±fa 3 -e#fc'fli'^^ 15 7g^N, N-v't^ a T 5 K 1 . 5 L 

bTki^T^^^P bfco ^ <^I^I^J«:: 1 , 1 ' -;^7/^4^~^/^v^-r 5: 1 4 0 g ^ 

15 i]UK.R}tm^7mr3 o^mmw^^fco 7i(.mi}^^-^mi- h y a 5 4 g cdtk^i^ 

2 5 0mL&_h|BSiS;:|^(C7mT^JP;tfc#. iafpi^'fliT:/^^!>A7X^^^-t?SJ^: 

mm^\:.'^m^M^m'^m t ut 1 1 4 g#fco 

20 5) (R) — 2 — a— Kt^^/'I^— 4— ^:X7^^^driXp{^/^^>'■^'>' 
_bIfi 4 -e#fc:-(t;-^i^ 9 4 g (DT h^tKn:7^>'2. 5L l^r-^^7KIS^{^-r?^*P 

b^ M; oi^yWT^:/! 2 8mL, y K4 2. 7mL^rt 

i&i o°cOTi-i^-fe7:c^^fe;!3n^fc:o Mj^;;^g^7KI^T3 0 5^PBm#bfc^. 7k^M 

25 5>itm^ ^ 1 Ni^mtr 2 lSf^^m7K^:^ hv ^ A7j<^i^-e 2 i&f p 

JEW* bfcm^ jo j; tJ«7X(^ <fc D i^l^^f-^^tTo fdo ^^iUJi ^ISfP:feiS7K 
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ife 1 3 4 g ^m^m-^mt UT^#7to 

6) 3- C (R) — 3 — ^:Xv?l=r^iy^^/V— 5 — _2— iT'^n^t" 

5 2, 2, 6, 6-7" hT^^^/Vt'^y v'VS 2mL(D7^ f7t Kn>'^;X6 0 
OmL(D^§?^^- 7 0°C(c:^s^*PU2. 6 6M n -r^^/l^y 9^!^ 

7 8 m L ^;!]P X. 0 Ufcio 1 5 5>PHm##. StJ^- 7 0°C^ T'f^SP b 

DMPU48. 5mL^;!3D^fCo Hi^?S}-2-7't3^- 3-t°=i y ^3 2. 7g 
(Dt" t Kn:7 9 >'^§?^2 0 OmL^- 7 0°CT;!]B;t. 3 Or^-PHl^^bfCo ± 
10 IB5) -e#fc3~ K#:3 0 g (Dt" h7 t K»:7^^^2 0 Om.L^|g^F^iy.;6S- 6 

/ 1 ) -vmrn mm^[:-^m 21. 0 g ^^i^^^-feiftJt^#> ^ uT#fco 

7) (R) -7-^>'>'n:3riXp«5^/V-9-^9^1/>'-6, 7, 8, 

Jhl3 6 XMfcih^^ 21. Og^N, N-v't^ ^/^/J^/l/ A T 5; K 1 . 2 L 
20 h y :^^/^T 5: 4 0 . 4mL, 7 1^7 A 1 . 3 0g, 1, 3 — tf 

25 0 / 1 ~ 3 / 1 ) xmm b^S'fb^tJ 13. 0 g ^n^m'-\km t i^xm^o 

8) (R) -7- ( t e r t -^^^^/Vi^^^^/^iX^^/l^:^^^^^^^/^ -5, 6, 
7, 8-7^ h^t Kn-5H-->'i>'n^>^^ Cb] t:° y 9 

_bfB 7 -trWc'fb'a^i^ 1 3. 0 g^^iJ'/— 0 0 mL tcl^^fb K^-Y T-f 

?S^(CT- 7 0°C(;^?^*Pbfc:o r(0^|g(^;^yV:^';^%#Ab5^ce;asb. F^^a- 7 o 
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y —;VA 0 0 m L \zmU b. 1 M.ikW\\r)r by l> A7X^I^ 1 0 0 m L ^;tJPx. 
10 ^ 5; tJ^V^— 7V4. 2 3g. t e r t -:7'9^7^v'p<9^/ViJ^,nni/9>'9. 3 6 

15 9) (7R. 9S) — 7 — 1: Kndf- v^p{ ^71^—6, 7, 8, 9-^h^t:Kn- 
SH-v-^ Cb] t:°y v^^-— 9 71/ 

_htB 8 -ettfC'fti'^^I 10. 2 g O^iJ' y — 7V 3 0 0 m L?^li$^ 9 0 °0\Z.M%i 
Tk^'fi:: h y :/9^/^;^X2 2. 4mL^AIBN (2, 2' — T)/lf^^ yiT'^n 
^hy7V) 1. 3 2 g © h7V3i:/-rc/5ry w-yi^ (1:1) ^E-^^li^ 3 0 0 m L ^ 

20 ;!)P X. fco ^ co^JSI^ ^15 ^msimmU U fcm . ^jS^l^ii L fco # tb:^c 

^Sf^T^ KP7y ^^4 0 OmL. 1 Ni^^2 0 0 m L ^APX-^S-lCT 1 B# 

-e 2 |nl^5fe#^ Ufco 7KS ^ 3 MtK^^L;-^ b y A7k^^^-CT7i/;^7 y ttJc: b y n n tJn 
25 # 5) thfcB^i^ v^-Y y 7" n 7^7V^Ap X. ^ -tr^S^t-^i^ 4 . 0 0 g tr 

10) (7R, 9S)-9-(tert —Zf^^/V^y^ =^jV-y=7 — 6 , 

7, 8, 9-'7^ h7t Kn-5H-:yiJ^n^:/i5? [b] t:° y v'>'— 7 — y y — 
7V 
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_htB 9 -e#fc'f b-a-^ 4. OOgON, N-i^P« ^jiV^sjVh. T ^ K^IK 10 0m 
L (^-f ^ iJ'V^— /V 7. 05g^*3j;t)^Hert — :/9^/Vv^7« n n >- 9 . 

5 ^{^^ h9 t Kn:7 -7^2 0 OmL, 7jc5 OmL. 1 N:^^ 5 0 mL ^jjqx.^M 

T 1 B#PBm#bfco SJ^:^g^l&fo^m7jc^^ h y !>JA7X^^?^-e'^'fnb. ^^^^^ 

10 11) 4->^/W*::x^ (7R. 9 S) —9- ( t e r t — ^'^^/Vv?^ 

=^)V-y'7=-f^^^''y) —6, 7, 8, 9 — 7^ f ^ t Kn — 5 H — iXi?' n^:/i57 

jite 1 0 •^'A^fz.wi.'^m 5 . 4 3 g ^ffiv^TMat^!1 6-4 1 mu<D:jjm^^Rjt^^ 

trv ^, ^M'fb'^^) 9 . 3 0 g ^#fco r. (D^h^mm p l c (iJ^V ir7^iiMc h 

15 IRALCEL OD:fy9J>>;0. \%-J^^^?VT . ^^"f^ / Vzfnyf 

f^^^BtPsnO. 0^ ^V-fe7l-|±MCHRALCCEL OD 

;^7A, 0. 4 6 cmX 2 5 cm ; 0. 1 % v^^^7^T 5: ^=¥-y- V/^-r y rT' 
n t;VVT7V=i— 7l^= 9/ 1 ; ImL/min) 

20 IHNMR (3 0 OMHz. CDC13) 6:— 0. 28 (3H, s), 0. 0 
3 (3H, s), 0. 81 (9H, s), 0. 98 — 1. 22 (IH, m), 1. 
39 — 1. 50 (IH, m), 1. 93 — 2. 06 (IH, m), 2. 42 (3 
H, s), 2. 49-2. 72 (2H, m), 3. 28-3. 37 (IH, m), 
3. 8 2 — 3. 9 5 (2H, m) , 5. 02 ( 1 H, d, J = 7. 6Hz) , 7. 

25 05 (IH, dd, J = 6. 2, 6. 9Hz), 7. 32 (2H, d, J = 8. 
2Hz), 7. 34 (IH, d, J = 6. 9Hz), 7. 77 (2H, d, J = 
8. 2Hz) , 8. 28 (IH, d, J = 6. 2Hz) 
ESI —MS Found : xsx/ z A'o 2.. [M+H] + 

M5t^!|8 
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Xti'n rS-Tif-tfiX^P [3. 2. 11 ^i^^-3, 1' (3' H) -^y 

1) 8 -rif — tf^Xi^ n [3. 2. 1] i/- 3 

2) 3 — :^=3ey- 8 -Tif— tfv-iJ^ pt [3. 2. 1] 8 
^— t e r t — y'^/^^:^7^/^ 

10 -hIB 1 -e#^c|i.^^^#) 9 . 0 g h^t Vti^9^^2 Oml^izmMl^. 

5 / 1 ) t^i-c^ittt^ i^mmih^m 8 . 5 g ^^-fett^ytii^ ^ vxm^o 

3) 3 — tKndrv— 3— (2 — Kn=3f-i/^^/^) ^^t^/i^- 8 — Tif — tf 
15 i^^n [3. 2. 1] ;4-^i5^:/-8— ;?7/V;3^':x^— t e r t -y'^/V^;^7^/^ 

2— T/^n^^Vv^/^T/l'-^i— /V5. 6 s^y^ h^t Kn79>'2 OmLtC^S 
- 7 8°C}c:T 1 . 5 SMn-y'^/HJ ^dj-f-^-^^IgS 4. OmL;?)n 

1 0 bfco ^1 tT.(-_btB 2 -T:1#fc'ft-^#) 6. Og<^7^b9tKn7^>' 
20 :y^=-^J>>7kmmi^^^\ g^^:^9^/v-e2llItttBbfc:o #^ji^^i^7K-C?7fe#-b. 

4) [B-Tif-fv^iJ'n [3. 2. 1] :^i^i5^-3, 1' (3' H) - 
_h|S 3 -e^/c-f b-^^I 4 . 8 g^iJ^nn/i^/Vi>>4 OmLiC^^f 4- (i^^ ^ 

yvT5:y) fUv'^^i. 7 6g, h y :3i^/vT5; ^-e. omL. p-h/i^^v;^ 
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[3. 2. 1] 1' (3' H) — i y^>'y^yl^'[ -S-:^/V:^ 

t e r t -y^^;V=^:7.T/\^4.. 6 g y^^t bT#fc:o -blS-fti-^^J 

IHNMR (3 0 0MHz, CD30D) 6 : 2. 0 5 — 2. 6 8 (8H, m) , 
3. 65 (IH, m) , 4. 11 (2H, s) . 5. 06 (2H, s) , 7. 
10 1 7 — 7. 3 2 (3H, m) 

ESI —MS Found : m/ z 216.1 [M+H] + 
llJfe^lJ 9 ~ 1 0 

(7R. 9S) -7- [8 -Tif-tfix^p [3. 2. 1] ;e-^^-3. 

1' (3' H) -4 y^:yy^'7=7>^ -6. 7. 8. 9-7^ 

15 h^l^ KP-5H-iX^P^7"^[b]l^°y >^:^-9-::e— /v:^tJ^' (7S. 9 
R) -7- [8— Tif-T^'iX^ P [3. 2. Il ;^^^— 3. 1' 

(3' H) — f y-^^-y'^^^^] - 8 -6. 7. 8. 9— T^h^ 
b Kp - 5 H-iX^ P^y°^ [ b 1 y v'^-- 9 /i^cdMj^ 
1) (7RS, 9 SR) -7- (^t°P [8 -Tif-l^~v'^ P [3. 2. 1 ] 
20 i^^-3, 1' (3' H) — l'y^;xy:7 7^] -8 — f/W^5^/V) -9-te 
r t— •y'^/Vv'y^/l/iyy/V:^=¥-iy-6, 7, 8, 9--r by t KP-SH-v- 
Miia'^li 6 (7RS, 9 S R) — h/l^^^'- 4 — 9 — (te 

r t -:/^/^v?^^/v-iyy:=^/v:^=^iy) —6, 7, 8, 9— -T^hytKP — 5 

25 H-v-yp^y'iJ^ [b] fc°y v?y- 7--r/^^^/^^;=^7'/i^7 0mg^t>^^5tf^!j 

8-e#:^c:y.t:°P C8-Tif-tf:yy P [3. 2. l];^-i5'^-3, 1' (3' 

H) — y^^^yy y • i4i:^i^3 3mg ©N-7« ^/vfp y K^^I. Om 

'Lmm^^ ^it-r hv ^j>>i 2 4m g^-a«h y^^/^r 5: ^o. 2 imL^nii^ 
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= 19/1) x^mmwi.'^m 4 o m g ^ B-m^^ t vxmco 

5 ESI —MS Found : m/ z 5 0 5.3 [M+H] + 

2) (7R, 9S) -7- (;^t:°in [ 8 — Tif — t^'-JXiJ^ n [3. 2. l] 

^5^-3, 1' (3' H) y^^-yy^iy'] -s— r/i^^^/v) -6, 7, 8, 

9-7^ h^t Kn-5H-v'i^n^:7°i5?[b]t:''y Z^:^- 9 -:t—;URXJ^ (7 S, 
9R) —7— (y^H'u [8 -T-tF-tr->^ 13 [3: 2. 1] :t^^-3, 1' 
10 (3' H) — { y^l^yy^^^l —8 — f/Vp<^/^) —6, .7, 8, 9-7^h^ 

t Kn — 5 H- n^:7> [ b ] y v^:x— 9 — /v 

n-^' f^'^:7^— (^^f->'/'@^^:i^^/v= 9/l~4/'l) 

*»M U^M jl^-a^i^cT) ^ir5:#:i 9nig ^#fCo ^ "ir ^ 7 A 

(:?V-fe/l^ttMCHRALPAC AD;*'^A^ 2 c m X 2 5 c m ; O . 1 

^=5^/VT5:>'^ y:7»n tVVT/l--=i— 9/1 ; 2 0niL/ 

20 min) -t?3fe^^#Jb. ^ff®^ (f^^pB^ra : 8. 1^) t^h. (7S, 9 

R) -7- [8 -Tif-tr^i^^ n [3. 2. l]::^-^i5'-3. 1' 

(3' H) -4 y^l^y y^^^l - 8 —f/V^^/l^) -6, 7, 8, 9-7^h^ 

fc Kn— 5H — v'i:7n^:7'i^[b]t:°y v'^— 9— /V#:Sr6. 4mg. 
(f*i#B#rHl : 9. 8:9-) ^^bs 1^ (7R, 9 S) ^6. 4xa g ^^tl^tl^^B 
25 *^LT#fCo 

^JfeM 9 (O'fti'^i^ (7S, 9R) 

IHNMR (4 00MHz, CDCl 3) 6:1. 4 8 — 1. 7 5 ( 1 H, m) , 
1. 75 — 1. 90 (3H, m), 1. 90 — 2. 10 (4H, m), 2. 1 
0 — 2. 32 (5H, m) , 2. 56-2. 74 (3H, m) , 2. 83 — 3. 
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10 



15 



20 



25 



GO (IH, m), 3. 18-3. 32 (2H, m), 4. 93 (IH, d, J 
= 7. 7Hz), 5. 01 (2H, s), 5. 45 (IH, s), 7. 06-7 
30 (5H, m), 7. 44 (IH, d, J = 7. 3Hz), 8. 36 (IH, 
d, J = 5. 1 H z) 

ESI —MS Found : m/ z 391.2 [M+H] + 
mMmiO(Dih^m (7R, 9S)#: 
IHNMR. ESI -MS : ^Ife^lJ 9 (^'fb'^J^ ^ IrI Do 

mm 9 



h/v^:/— 4 — ;^/i'/iN:x^— (7R*) 


-5, 


6; 7. 8— ^ h^t Kn;^t°t3 


[v-^n-^T/i^ [b] \i°])i^l^-9 . 


2' - 


- [1. 3] -v^;^^y^^] -7 




- 4 - 


(7S*) —5. 6. 


7. B-T^ h^t Kn;^t;°n [iXi^n^ 




[b] t:°yi^>^-9, 2' - [1. 



3] — v?;^=3ry^^] -7 — i'/Vp<9=-/i^J^^-7^/i^tDM3t 

1) 5, 6, 7, 8-7" t Ki2;^t°P [v'i^n^y'iJ^ [b] t°y>^^^-9 , 
2' — [1, 3] —i^:t^y9>l —7—-^fVi^l^'^:^=f-?V=s:.:7.=r)V 

M^s^d 1 'e#/c9 -;e-=¥y- 6, 7, 8, 9-7" hyt: Kn-SH-v^iJ'n^ 

[b] t'l; v':/— 7 — :*/V/}<^^^9^/^^:^7"/v6. 7 6g^h/v^:x2 0 

5 . 3 9 g ^^i^^^-fe^fijyt'fli'^i^ ^ UT#fCo 

2) 5, 6, 7, 8, — 7" Kn;^t:°n [-^iJ^ p^:/^^? [b] t°yv?>'-9, 
2' - [1, 3] -v^:^^y^^^] -7 

3 0. 0 m L^l^^ 0 °C(^:?^*P r.;rt(C_b|3 1 -^Itfc-fL-^i^ 5 . 3 9 g (Df h 
^t:Kn7^i/3 0. 0 mL^^^^MTbfCo SJ^;:?^^ 0°C-e 1 H#ra^#bfc^. 



7JC3. 7mL, 1 MTK^-fb^ M; r> A7j<^?^ 3 . 7mL. tKII. 3inL^;{]P;t 
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20 



25 



o 



E S I —MS Found : m/ z 2 3 6.3 [M+H] + 
3) 4 (7R*) —5, 6, 7, 8— 'T'h^tKn^ 

[v-iJ^ [b] \i°Vi^>'-9 , 2' - [1, 3] -iy:^^y'7>'\ 

6, 7, 8-7" b9 1 Kn;;^t:°n [v^^ n^^i^^ [b] t:°yv^>'-9 , 2' - 



[1, 3] 



— 7 — ^/ix-oiX'T^/V 



10 _b|5 2 4 . 8 1 g(7)7" b^fc 7^:^5,0. 0 m L tcl N , 
N— 4— v'^^^^/VT^; / t:°y >'>'7 5 Omg. hU :3^^/l^T ^ >' 1 4 . 3inL> 
*5J:tj«p - n y K7. 8 0 g ^;i]P;t^J^^^S* 5 0 °CT 2 B# 

15 ^Ai?'n-^hi^^^:7^— ("-^^^i^^-ZItM^^/^) -tr^^liltM \^^M\t-^^<D'7 



-fe3:#:3. 8 8 g bT#fc 



1 HNMR (3 0 0 MH z,CDC13) 5:1. 13-1. 31 (IH, m), 
1. 68 — 1. 75 (IH, m), 1. 94-2. 08 (2H, m), 2. 43 
(3H, s) , 2. 51-2. 72 (2H, m) , 3. 19-3. 30 ( 1 H, 

w 

m), 3. 66 (IH, dd, J = 3. 0, 6. 3Hz), 3. 88 (IH. d. 
J=4. 2Hz) , 3. 99 (IH, dd, J = 3. 0, 6. 3Hz) , 4. 1 
2 (IH, dd, J=3. 3, 6. 3Hz) , 4. 28 ( 1 H, dd, J = 3. 
3, 6. 3Hz), 7. 10 (IH, dd, J = 2. 4, 6. 2Hz), 7. 3 
2 (IH, d, J = 6. 8Hz) , 7. 39 (IH, d, J = 6. 2Hz) , 7. 
78 (IH, d, J = 6. 8Hz) , 8. 40 ( 1 H, d, J = 2. 4Hz) 
ESI —MS Found : m/ z 3 9 0. 1 [M+H] + 

^(D'7^^W-2. 2 8 g ^^^ISt4;^7 ^ (i5?V-feM±MCH I RALPAK 
OTiJ}'7J><^ 2 cmX 2 5 cm ; 0. 1 o/ov'^^z^/ixT 3: ^^f-^//^ y 
fc:VVT/V=i— 9/1 ; ^Sit 2 OmL/'m i n) -Tr^^^^S'JU^ 3te^T®^:^^b 
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4 — (7R*) —5, 6, 7, 8 — 'T^ b ^ t Ko 

liy^n-^^^ [b] tfy>^i/-9, 2' - [1. 3] - v?;^=3r y 7 >-] -7- 
'l'/V;;{9=-/^:3i^7^/Vl . lOg^, ^m^^^hm (7S*) #: 1 . 1 3 g ^#fc:< 

5 ^nmi^ (7R*) #: 

i^i#B#raiO. 2:^ y-r-fe/l^liMCH I RALPAK OD 

;«7^i>., 0. 46cmX25cni;0. 1 %Z^:^^/h-T ^ l^. ^^I}'^'^^ yy" 
a t:V^T/V=i^/l^= 9/1 ; ?jfSS ImL/min) 
( 7 S *) #: 

10 i^W^r^lS. 2i> i?^V-fe/l-tt$^CHI.RALPAK OD 

:^9J^. 0.'46cmX25cm;0. 1 % v^^^/VT 5: ^=^f->'/^ V "7° 
a tV^T/l/^t— 9/ 1 ; ^5^3^ ImL/min) 



ill 1 

(7R*) -8- (-5. 6. 7. 8-7^ Kp— 

15 [b] b-yv^^'-g . 2' - [1. 3] ->?;^^y^>-l ) -7-^/1^7^^ 

/V-;^t:°P [S-Tif-tfv-^P [3. 2. Il ;^^^-3. 1' (3' H) - 

M3tM9-CWc f/^^^-4-^/V^:/M- (7R*) -5, 6, 7, 8—^ 
h^tKn;:^t;°n i^^^u-^-^^ [b] t:°yv?>'-9 , 2' - [1, 3] -v? 
20 ::r^y^:/] — 7— -f/Vp«9^/l^^x^'7^/^8 4mg^U«^3g#ij8-e#fc;^t°n 

[8-Tlf-l^'iXi^ n [3. 2. l]^^i5^-3, 1' (3'H) -4 y^l^^ 
7^^] • l*&Mit5 3ingcON-^^/Vfc°n y K:/l . 2 mL^l^lCia r^^l--^ 
b y 1 7 2mg:S.t^> y ^^/^T5; ^0. 3 1 m L ^JI|M^;{)Px.^ Sl^#iaM 



U (7R*) -8- (-5, 6, 7, 8 -• X t Kn-;??. t'n [iXi^in^ 



^^iJ' [b] t:°y>^^-9 , 2' - [1, 3] -i^^^y^l^l ) -7 — fyVp^ 
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[8 -Tif-l^'i/^ cr [3. 2. l] :t^i^-3, 1' (3' 
H) --^ y-<lyy^9>'l 6 7mg^a^«&*i: l-T#fCo 

IHNMR (3 0 0MHz. CD3 0D) 6:1. 16-1. 40 (IH, m), 
1. 84 (IH, dd, J = 12. 2, 13. 3Hz) 2. 0 8 — 2. 3 8 (6 
H, m) , 2. 4 6 — 2. 6 3 (2H, m) , 2. 6 5-2. 9 0 (4H, m) , 
3. 04 (2H, d, J = 6. 6Hz) , 3. 30 — 3. 50 (IH, m) , 4. 
10 01-4. 20 (6H, m), 5. 09 (2H, s), 6. 6 9 (2H, s), 

7. 22-?'. 40 (5H, in) , 7. 64 (IH, d, J = 7. 4Hz), 8. 
3 3 (IH, d, J=4. 9Hz) 

ESI —MS Found : xo./ z 4 3 3.2 [M+H] + 

mmm 1 2 

15 (7R*) -7- (;^b°P rS-Ti^^-tf-^^P r3. 2. 11 ^^^-3. 
1' (3' H) fy^^y:7^>-] -8-^/l^P<^/l--) -6. 7. 8. 9—7^ 

h7ti Kp- 5H-v-^p^:/^ [b] fc:°y v^^- 9 • 1'7-^;V^&(DM 
1 1 TWciiSiiT 5: l^i^cD^h^S^ 4 6 m g 4 Ni&^- 

^m^^x^mi^T^o mM^'^7umi-i^^^&7i^xi&ci^i.m7i<.^^-r h v ^j^x^ 

(^ n iJ^y— /V= 9 7/3) (7R*) -7- (;^ fc:° 

25 P [8-rif-tfv^y P [3. 2. 12 1' (3'H) — f y-^^^ 

y^^V] -8— -6, 7, 8, 9-^ h^t KP-5H-i/y P 
^■^^ [ b ] t° y v?>'- 9 3 8 m g ^li-fe^S ^ LT#fCo -hlBib-^^ 

{b-a-^ 4 9 m g ^mi'^mw^t i^xntco 
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IHNMR (SOOMHz^ CD30D) 5 : 1. 13 — 1. 40 ( 1 H, m) , 

1. 65 — 1. 85 (IH, m) 2. 05 — 2. 35 (4H, m), 2. 3 5 — 

2. 80 (4H, m) , 2. 8 0-3. 2 5 (4H. m) , 3. 51-3. 80 
(2H, m) , 3. 9 7-4. 2 0 (3H, m) , 5. 0 8 (2H, s) , 6. 

5 7 0 (2H, s) , 7. 18-7. 42 (4H, m) , 7. 53 ( 1 H, d d , 
J=4. 6, 7. 6Hz) , 7. 87 ( 1 H, d, J = 7. 6Hz) 8. 56 ( 
IH, d, J=4. 6Hz) 

ESI -MS Found : m/ z 3 8 9. 2 [M+H] + 

MMM 1 3 

10 (7R*. 9S*) —7— (y^ii'u [ 8 — Tif — tf v^^ P [3. 2. 1] 

^-3. 1' " (3' H) — fy^^-y^^^^^] -8 — f/V-^^/V) -9-p<^ 

/i^-6. 7. 8. 9-7" by Kp-5H-v-y P^^^[b]i::°y v'y^-g- 

HJfeM 1 2 -e^fci^ftlT 5: iyi^(D^h-^m 7 0. 1 m g hyt Kc2yyi/2 
15 mL{C?§^?b. y ^y^-^^'^^v/e^i^y^n-^-^f K^v^^^^/l'^^T^M^IS (3. 0 

M) 1 8 OmL^Sii.}3:T;[)0;t. 3 o^mm:Wi^±o R}^^W^muMihT:y^^ 
yn^hy^y^— (o. i%T^^^^T7k^ y n n/js/PAyy ^J^y— 7V/= 1 

20 5/1) -t?^itltiiU (7R*, 9S*) -7- (y.t°n [ 8 -Tif- tf ^:yy n 

[3. 2. i]:^yy-3, 1' (3'H) — fy^^yv^:/] -8-^/wy 

^/k) -9-y^/V-6, 7, 8, 9— 7^ h7t Kt=J— 5H-iyy a^y"iJ?[b] 

IHNMR (3 O OMHz, CDC13) 6:1. 48 (3H, s), 1. 6 
5-2. 41 (11 H, m), 2. 64 (IH, m), 2. 98 (IH, m), 

3. 17 (2H, brs), 3. 60-3. 80 (5H, m), 4. 98 (2H, 
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s) , 7. 08-8. 41 (7H, m) 

ESI -MS Found : m/ z 4 0 5.2 [M+H] + 

i^atM 1 0 

(6R. 8S) — h/^^>'— 4~::^/Uyi^^^m.— 8 — h V ^"f-Z^-y^^/^^^i^— 
5. 6. 7. 8 — 7^ Ir: KP=¥y P V— 6 — ^/Vp<^/VJ^;^-7^/VO^j^ 
1) 3— (2 — n n v^>^— 3 — f/V) T i^ V /^^^^/^^^y^/l^ 
^^#I1IMT^ 2-i^nn:=^=i5^yr:: b y/H 3. 9 g © 2 8 0 mL 



2 1 m L ^?IT 0 °C(j:T1 B^rsm^^ bfco SJ^^^f^J- 0 "C{e:T^K*5 j; t;^ 2 N±i: 
10 ^4 2 OmL^JlH»;t. MUKX immMW\^fCo RJt-M^m^^^^^Xi^m 

^U}±.^^ bfc=^. fe2-^nnt°y 3 -:p&/V/-j^^T/V7=' t K 1 0 . 4 g ^ 

8 0 mL^^lgic: 0 °CiCT 6 0 %7km^ti- h V ^ J>> 1 . 5 4 g ^Mk.. 0 

Km 7 9 8 0 m L?^lS^^)P;t. 0 °cicx 1 mmmw bfCo Si^^l^i-iafPl^'fbT 



20 H-feHl^i bT#fc:o 

2) 3— (2—^nu-'t:°Vi^>'—3—^/]y) — :7"n t:°::^^^ai^/lxm;^-7^yv 

_b|B 1 -ettfcfb-^^^ 29. 9g(^)7<i5'y — (4:1) 5 0 0 m L^ii-a*?^ 

^S(3:7KJ^T. ii:'fb^— 13. 6 g . TK^-fb* b y i» 5 . 1 8 g ^;!jn^. 



25 7K^{t:;^i>^-:h h y t>A5. i 8 g ^ 2^(c:^tt'C:iJPx.lRl?a 

71^= 1 0 / 1 ) x^M^mm i^mmit-^m 2 6. s g ^a^^^-a^^f^ t i^xmco 
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' ^u-^h^^9^^— (^=¥f->'/'@^^^^/v= I'o/'i) -e^itffiM u^M'fb-a' 



10 i^2 2. 9 s ^^^m-^m t i^xmc. 

4) 3- [2 - (2 -T'n^T-fe^/V) - 1" y - 3 — f /V] - t:°;^>'] 
±tB 3 -Cltfc-fk-^ii^ 2 2. 9 g (D'r h 7 t: Kn :77 :x-7X (15:1) 500 

=3ri^i//@^@?^9^/l^= 2 / 1 ) xi^m^M i^mmih^!^ is. 9 g ^B^^f^-^m 

5) 3- [2- (1 -t Kndf-ixac^^/^) -fc°yi;^:/-3 — r/^] --^n}!':^:^ 



20 ^*#ia^T. - 1 8 °CJCT±IB 4 -C^tfc'fb'^i^ 18. 4 g (Dy- h 7 t K n :7 
^^^3 5 OmL^ISfC, 0. 9M/i<^^-'7' t Kn:7'7^/#gf;|:--^ h^b K 
n:7^^^|^68. 2mLOPxL. - 1 8°CiCT4 0:9-r^^#Ufc#. S^SI^fcl 
J —JV 3 0 0 m L ■^M^'MMXZ.X 1 BtF^m^ UfCo ?§^^^i±W* bfc^. 

25 -e^H^t^ b^M'fb-a-i^ 12. 7 g ^ bT#fCo 

6) (6RS, 8SR) -%—Y^):^f-/V-y=7=.;iV^^ly-^, 6, 7, 8-7^ 

±|B 5 -C^/d'fl^'^i^ 13. 2 g (7)N, N- v?^ ^fV^?VJ>.T % K 2 6 0 m 
:^ Y^)a:.^;V-^ uvLl/yl^l A. 7 m L *5 j; t^-f 5: i^'V*— /H 1 . 9 g ^ 



wo 2005/085228 



85 



PCT/JP2005/004264 



10 



^^^^^^=2.0/ 1) -TrrT^ii^t^ b 3 - [2- (2-:/cz^- 1 - MJ:3^^/P 

:7 y ^yt^m 5 2. 4 m L &;!]Px.- l 8 °C\Z.X 3 5 "^mmW UfCo $ b (C- 1 8 °C 
2 6. 2 m t^M X. 8 0 5^^^^ bf-o ^J^i^^^t-I&f Pit-ftT 1^^=-^ Ayjc^^^^ 



15 M b^M'fl^^t) 7 . 4 4 g i b-C#fc. 

IHNMR (4 0 OMHz, CDC13) 6:0. 67 (6H, m), 0. 93 
(9H, m), 1. 30 (3H, t, J = 7. OHz), 1. 92 (IH, m), 
2. 3 9 (IH. m) , 2. 9 3 ( 1 H, m) , 3. 0 8 (IH, m) , 3. 2 
8 (IH, m), 4. 12 (2H, q, J = 7. OHz), 4. 87 (IH, t, 
20 J = 3. IHz), 7. 11 (IH, m), 7. 40 (IH, m), 8. 41 
(IH, m) 

ESI —MS Found : m/ z 3 3 6.3 [M+H] + 

-tf^f^^. 6 O^CtClTT^nx-^/V^/VT^ ^3 7 6mL ^■X n (HI) ^ 

25 h y ^>A2 7KfP%i2 9. 2g©^^y— /V2. 5 L^^lSi^^ 4 - a^^lh 
y V;&/V/i^^^gg^^/^5 0 0 g(^^i5^y— /V2 5 OriL-LW0.^M^. MWiMMT 



L5, 6, 7, 8 — 7^ h7 t Kt2=^y y 6 — ;^/^^'^^^^5^/V5 5 5 g ^ 



wo 2005/085228 gg PCT/JP2005/004264 

1 HNMR (4 0 OMH z, CDC13) 6:1. 29 (3H, t, J = 7. 1 
Hz) , 2. 0 0 (IH, m) , 2. 3 0 (IH, m) , 2. 7 7 ( 1 H, m) , 
3. 02 (4H, m), 4. 19 (2H, q, J = 7. IHz), 7. 05 (1 
5 H, dd, J = 4. 7, 7. 8Hz) , 7. 40 ( 1 H, d, J = 7. 8Hz) , 
8. 38 (IH, d, J=4. 7Hz) . 

AW 1 . 0 4 k g AO;t^ ^?fi}-T 3 B#^m«#UfCc SJ^;:ISt-ia^0-^^7X^^ 

bT5, 6, 7, 8 — 7" t Kn:35^y y 6 — ;&/V-/}^^i/^^9^/H — 
K^#fc. #£)tb7t{[^^tl^^7k@m 2 L {cltt^f 1 3 0°C{;iT 1 B#^m#U 

15 n/^/l/A(;iTttttibfCo '^^^Mffi^^bT (6RS, 8 S R) -8-r±h^ 
->-5, 6, 7, 8 —• 7^ h9 t Kn:3{^y y 6 — (6RS, 
8RS) — 8-T-fe b=3f-v'-5, 6, 7, 8 — r h 9 t Kn =3r / y ^- 6 -;?77V 

0°C}c:T^ h y 7 7. 2 g©^i$^y— /W3. 3 6 L|^^^^^inx.T0°C(;iT 

1) }-T^iilti^b (6RS, 8SR) -8-t: Kn^iy-5, 6, 7, 8-7" 
h ^ t Kn :3{^y y 6 3 6 g ^^-fe^Jt^^i LT^tfCo 

IHNMR (4 0 OMHz, CDC13) 6:1. 29 (3H, t, J = 7. 0 
Hz) , 2. 2 3 (IH, m) , 2. 3 0 ( 1 H, m) , 3. 0 0 ( 3 H, m) , 
3. 12 (IH, m), 4. 19 (2H, q, J = 7. OHz), 7. 18 (1 
H, dd, J = 4. 7, 7. 8Hz), 7. 50 (IH, d, J = 7. 8Hz), 
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8. 43 (IH, dd, J = l. 2, 4. 7Hz) 

/V->^^/5 1 OmL, h yj^^/VT 5:^/6 3 4mL, N, N-i^7« ^/VT 3: / b:° 

y 18. 6 g ^Jn;t. MfcT 3 0#FHiifea#ufc^. Kj^;:iS^7Ki^T#f^u 

I* 

9^7V= 2 0/1) i;iT^iiffiM L^xmmit^m 2 ? e g ^#fco 

7) (6R, 8S) - (8 - b y 5, 6, 7, 8 — "7^ h 

9 t: Kn^/ y 6 --r/^) ?^ 1^ y—^l^Rl^ (6 S, 8R) - (8-hyji9^ 
10 5 , 6, 7, 8 — b ^ t Kn y 6 -^/W p< 

M3e^!j6-3-e^V^;rc (7RS, 9SR) -9- ( t e r t -:/9^yl-v^7 ^/l/ 
v'^:=^/l/;^arv') -6, 7, 8, 9 — 7^ h 9 t Kn — 5 H-^/^ n^^^^ [b] 

T5. 3 2g#^c. r(©^-fe^#:^^^?Sfe:5t7 9A ir/m^CH I R A L 

PAK AD;5!7 9i^, 2cmX25cm;0. 1 % v^^^/l^T ^ ^^f-^/ 
^ yzfr2 t:VVT/^=i^/^== 5 0:1; iJitiS 2 OmL/m i n) -C^fe^r^-f 'J bs 
^^fMia^ i^W?^mi4. 0^) ^^fj. (6R, 8S) - (8- hV =^^/l-i^9 
20 5, 6, 7, 8 — "7^ b ^ t ^3^/ y 6 ->f /l^) 7i5^/— /^^ 

2. 0 5g. (-f^i^BtrHl 1 8 . 0^) d^fe. m (6S, 8R) f*2. 37 

g ^ntCo 

^nm^ (6R, 8 s) ^ 

IHNMR (4 0 OMHz. CDC13) 5:0. 66 (3H, m), 0. 92 
25 (9H, m) , 1. 6 0 (3H, m) , 2. 0 9 ( 1 H, m) , 2. 5 0 (2H, 
m) , 2. 9 5 ( IH. m) , 3. 6 7 ( 2 H, m) , 5. 16 ( 1 H, t, J 
= 2. 7Hz). 7. 09 (IH, m), 7. 39 (IH, m), 8. 40 (l 
H, m) 

ESI —MS Found : m/^ z 2 9 4.3 [M+H] + 
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^m6^ (6 S, 8 R) #: 

1 HNMR. E S I -MSfi (6 R, 8S)#:^1rICo 

8) (6R, 8S) — h/l^^^"— 4—:^/l^:^>'M— S — h ]} ^^/l^i^'y^/l^:^^ 
6, 7, 8 — 7" h7 t Kcdr/ y ;x— 6 — f/l-^ ^/l^^^-T^/V 
5 M3t#!l6 — 4-e>^V^fc (7RS, 9SR) -9- ( t e r t -:/^/l^>?;^ ^/l' 

—6, 7, 8, 9 -7^ b 9 ti Kn - 5 H — i^iJ^ ^^7°^$? [b] 

mmih-^m 2. 9 s g ^#fco 

10 1 HNMR (4 0 OMH z, CDC13) 6:0. 60 (3H, m), 0. 88 
(3H, t, J = 7. 7Hz), 1. 59 (IH, m), 1. 94 (IH, m), 
2. 45 (3H, s) , 2. 49 (IH, dd, J = 5. 1, 16. 5Hz) , 
2. 67 (IH, m), 2. 89 (IH, dd, J=5. 1, 16. 5Hz), 
4. 01 (IH, dd, J = 6. 2, 9. 5Hz), 4. 10 (IH, m), 4. 

15 82 (IH, t, J = 2. 9Hz), 7. 08 (IH, m), 7. 34 (3H, 
m) , 7. 7 9 (2H, m) , 8. 3 8 ( 1 H, m) 
E S I -MS Found : m/ z 4 4 8. 3 [M+H] + 

m&\ 1 1 

:^b°P y^>^y^7^ V- 1 (3H) . 4' -t:°^ • l:^M:^cDM3t 

20 1) 1— ^y-v^/V— 4— (2-t Kn^v^T^ 5^/1^7 ^—/l^) fc:°^y 4— ;^ 

^3t0il8-3-effiV^fc3-;^=3ry-8— Tif-tTv-iJ^n [3. 2. 1] 
i/— 8 — :;?77P-7j^'>'^— t e r t — y'^/l/:ii;^'7'/K:D'f-tt3 4 — 

25 1 . 8 3 g tr?iJ^^fe?fiiyci^ <^ UT#:^Co 

2) 1' -^:xv?/i^-^ [-f y^yyy^;^- 1 (3h) , 4' -tf^y^;? 

Wi^^^\ 8 — 4 -^^^ffiV^fd 3 - 1 Kn ^ix— 3 — ( 2 - t Kt3 ^v/7< y 
/V— 8 — Tif — n [3. 2. 1] ;^-y iJ^i^— 8 — t e r t — 
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20 



■M^t^^ 2 2 7 g>t&^mi^t UT#fc 



3) ;^t:°P y^^^y'^^^- 1 (3H) , 4' -t:°^yv^>'] 



''mi- pgoZ. ♦ rftft- 



JiiS 2 -e# /^C'fli'^^) 227gCDyi^ / —/V 1 L 2 0 yajX^-fb^^ ^ l> A 

-.^*M^3 1. 0 g^^iBx.. 7K*#H^T^ ^taS£E(c:-C2 immMWl^fc, 



10 IHNMR (3 0 OMHz, CDC13) 8:1. 89 — 1, 92 (2H, m), 
2. 46 (2H, t d, J=4. 8, 13. 8Hz) , 3. 3 9-3. 5 4 (4 
H, m) , 5. 0 9 (2H, s) , 7. 2 2-7. 3 3 (4H, m) , 9. 6 
1 (1 H, b r s ) 

ESI — M S Found: m/ z 189.9 [M] + 

15 mMm 1 4 

(6R. 8S) -6- (y;b°P y^>-y7^>-- 1 (3H) . 4' — b'^U 

-1' — f/vp^^/v) -5. 6. 7. 8 -■ 7^ b7 b Kp=¥y y ^- 8 



il 9~ 1 0 -e^V^i^c: (7R, 9S) - f/l^o^:/— 4 -yi/V>?3> 



9 _ 



( t e r t -:y^^/V>^^ ^/^iy^^/^:^=¥i/) -6, 7, 8, 9-7"b^l:K 
n- 5 H-->y^ [b] t;° y i^^- 7 /V^ 5^/^^;^-7^/l^:S:U^^^ t:°n 

[8-Tlf-tf>^i5'n [3. 2. 1] ;^i5'i5'-3, 1' ( 3 ' H) y^^y 
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IHNMR (4 0 0MHz, CD30D) 8 : 1. 7 3 — 1. 8 8 (IH, m) , 
1. 92 — 2. 08 (2H, m) , 2. 56 — 2. 2. 80 (2H, m) , 3. 
05 — 3. 18 (IH, m) , 3. 18 — 3. 47 (4H, m) , 3. 55 — 3. 
68 (2H, m), 4. 43 (2H, 4. 80 — 4. 95 (IH, m), 5. 1 
5 1 (2H, s) , 7. 2 4-7. 3 0 ( 5 H, m) , 7. 67 (IH, d, J 
= 7. 3Hz) , 8. 42 (IH, d, J = 4. 4Hz) 
ESI —MS Found : m/ z 351.3 [M+H] + 

m^m 1 2 

(3R*. 4R*) —4-o—hV/l^—'i^°^Vi^:y—3—:t—Jl^:i3XXT(3S*, 
10 4S*) —4 — o—h]} JV— y v^^— 3 —:^—)V(DW^ 

1) 1 — <>-'v^7V- 4 - o - b y /V- 1 , 2, 3, 6 -7" t Kn t-y v'^^ 
0. 5M o- hy/^-^i^^'^--:/!^A^^n5: b^t Kn:7^^^|g6 0 0 

mL&0°C^C7^*PL. 1 -^:/v?/Vt°-<y v?>'-4 -::^>'4 0. 0 g h ^ t 
Kn:77>'^|g2 0 OmL^l 0^^1^^ttT?gTU/Co SJ^i^m-^^J^Tk^^T^ 6> 

fzM. 'Mm^uj^^^i-tco "^h^tiBm^ h y Z7^i^:tv'mm3 o omL^^nx. 
b y !^7i^7X^iiS-t?'^'fpLfcmg^m^^^^-ettti:jb:feo ^mm^ma-MMjk'^-^^. 

J>,^V2^ (^df-i^>'/f^^:3^^/^=2 0/l~l 0/1) -Xr^itlt 

^ mm^t^m 39. 9 g ^^ii^ii,-fe?S)bt#> ^ uT#fc„ 

2) (3RS, 4RS) -l-^i/-t:;^/P-4-o- by/V-t:°^y v?^^-3-;e- 

25 ±m 1 ■V^^fc^t^m 3 9. 9 g v^i^'^-f A 1 4 0 m L (31?^^? Ufc?tl^(cl7K^ 
'fk*: ^mi- hV ^J^ll. 4g, :ij^^n:/by 7/^::^ V K • v'^^^/l^^^— 7^/V^#: 
44. ImL. *3j;t>*-:^^^^^i^3 5mL^Jl|Ii^;!]P;tfc:o :i(DRjt-W^^UT 4 

^mmw vfz.^7Kmi^Xif^m bfco tk i 7 m l x-mMm < b/cm^ e mtk^ 

'^t:•:^ h y 5> i^7j<^r-^ 5 0 m L > 3 0 %i^Mih7k^7K 4 5 m L ^Mx.fzLo - (D^-^ 
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3) (3R*, 4R*) — 4 - o - MJ/W- tf^y 3 71^*5 j;tJ« (3 

s*, 4s*) -4-0- by/v-fc'^y v'v-s-:^— 



ir^^txmM^t^'^(D'7-^^i^ (3RS, 4RS) -4-0- hy/v-t'^y 

i^>'- 3 /V 16. 0 g Sr^^Jt-feia^:^ L-C#fCo 

15 1 HNMR (3 0 0 MH z. CDC13) 6:1. 60-1. 83 (2H, m), 

2. 39 (3H, s), 2. 57-2. 65 (2H, m), 2. 81-2. 93 
(IH, m), 3. 06 — 3. 15 (IH, m), 3. 35-3. 43 (IH, 

m), 3. 81 — 3. 90 (IH, m), 7. 10 — 7. 32 (4H, m) 

ESI -MS F o.u n d : m/ z 192.1 [M+H] + 
20 :i(D^'^^^5. O 1 g^^^'|4:^7i^ (iJ'V-ir/V'ttMCH I RALPAK 

^fiju. :$fe^T®:9-;e)^ b (3s*, 4 s *) - 4 - o - b y /v- t°-<y v'^- 3 - 

yv^2. 3 1g. =^ilf^:d^blll (3R*. 4R*) ft:^2. 12g#fc:o ( 

M^fi^m^-efc-SfcJ?). ^:^±. — ;^^3R*, 4R*. fiji;^^3s*, 4S* 

25 t l^fCo ) 

3fe^T®^ (3S*, 4 8*) #: 

-t^^BtrsI 5 . 7 ^ (3fc^^Stt:557 7 ^ ; iJ^V irM±MC H I R A L P AK AD. 
0. 4 6 cmX 2 5 cm ; 0. 1 %v^^^/VT 5: ^^i^;x/'^i5^ / — /V= 4 
y 1 ; 1 mL/m in) 
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IH-NMR, E S I -MS{i^-fe5:#:t|llCo 
^^m^ (3R*, 4R*) #: 

^^#0#Pb11 1. 3^ (3fe^?Stt:^7 7 ; y-r-fe/H±MCH I RALPAK AD, 



5 1 ; y^jfi ImL/^mi n) 

IH — NMR, ES I -MS{*^-lr5:#:,^|llCo 
mMM 1 5 

C7R. 9S) —7- [ (3S*. 4S*) - 3 - t: Kp ^iX- 4 - o - h jJ /I- 
-b'^y v^^— 1 - 6 . 7. 8. '9-7" Kp-5H-->^ 

MMMl (6R, 8S) — 4— ;^/l^^>'^-8— h y ^ 



5, 6, 7, 8— 7" h^t: KP=^y y 6 — f /l-^ ^/V 

^^7"/v:5.i^^;^ [-r y-^^y':7^:/- 1 (sh) , 4' -t:°-<yi^>'] oft 

:b D (di^at^il 7 -ettfcfb-^^T^^MatM 1 2 "e^fc (3S*, 4S*) -4-o 

15 - hV yi^—^°^V i^^^- 3 /^Sr^v^^{tb.{^^5fe^!1 14^ IH^j'^ii^rfiJc: J; ^ 

S^&^ftV\ M'fk'a-^14. 4mg UT#fCo 
IHNMR (4 0 0MHz, CD30D) d : 1. 2 2-1. 3 8 (1 H, m) , 
1. 52 (IH, dd, J = ll. 8, 12. 5Hz) , 1. 8 5-2. 2 7 ( 
3H, m), 2. 35 (3H, s), 2. 71 — 2. 82 (3H, m), 2. 8 
20 9 — 3. 07 (4H, m), 3. 30 — 3. 37 (IH, m), 3. 55 (IH, 
d, J = 12. 5Hz) , 3. 63 (IH. dd, J = 3. 3, 11. 4Hz) , 

4. 19 (IH, dt, J=4. 4, 10. 3Hz) , 4. 40 (2H, s) , 

5. 01 (IH, d, J = 7. 6Hz) , 7. 05 (IH, dd, J = 7. 3, 
8. OHz), 7. 08 (IH, d, J = 8. OHz), 7. 12 (IH, dd, 

25 J = 7. 2, 7. 3Hz), 7. 20 (IH, dd, J = 5. 1, 7. OHz), 

7. 26 (IH, d, J = 7. 2Hz) , 7. 55 (IH, d, J = 7. OHz 
), 8. 20 (IH, d, J = 5. IHz) 

ESI— MS Found im/z 3 6 7. 3 [M+H] + 



0. 46cmX25cm;0. 1%-: 



5; i/, ^dr-y-^^/^iJ^y — /V=4 



MW^l 1 6 
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(7R, 9S) - 7- C (3R*, 4R*) - 3 - \i V='n^-:y— 4 - o — h V /l^ 

-6, 7, 8. 9 --t^ h ^ Kp - 5 H- v^^ 

'!jl5-e^V^fc (3S*, 4S*) -4 - o - b y /V-fc:°^y v'i/- 3 - 



5 ;\y(Di-tt>'0 KMitMl 2 -X^^fc (3R*, 4R*) - 4 - o - /l^- 

10 Sl^ :123-134°C 

IHNMR (4 0 0MHz, CD30D) 8 : 1. 2 3-1. 3 5 ( 1 H, m) , 
1, 52-1. 60 (IH, m), 1, 89-2. 11 (3H, m), 2. 22 
-2. 29 (IH, m), 2. 35 (3H, s), 2. 70-2. 81 (3H, 
m), 2. 91 — 3. 04 (4H, m), 3. 33 — 3. 48 (IH, m) 3. 

15 5 8 (IH, d, J = ll. 5Hz) , 3. 61 ( 1 H, dd, J=4. 8, 1 
1. 5Hz) , 4. 19 (IH, dt, J=4. 4, 10. 6Hz) , 4. 40 
(2H, s) 5. 01 (IH, d, J = 6. 6Hz) , 7. 03 ( 1 H, dd, 
J = 7. 3, 7. 4Hz), 7. 11 (IH, d, J = 7. 4Hz), 7. 15 
(IH, d, J = 7. 3Hz) , 7. 20 ( 1 H, dd, J=4. 8, 7. 3H 

20 z), 7. 26 (IH, d, J=7. 7Hz), 7. 56 (IH, dd, J = l. 
5, 7. 3Hz) , 8. 20 ( 1 H, dd, J = 1 . 5, 4. 8Hz) 
ESI —MS Found : m/ z 3 6 7.3 [M+H] + 

Mi&m 1 3 

(3R*. 4R*) -4— iA—y;V:^n—o-V]}jV) — 3 - b Kn ^i^t:'^ 
25 yv^>-feJ:D^ (3S*. 48*) -4- ( 4 - 7/1^;^p - o - b P /P) - 3 - 

1) l-^i^v'/V— 4- (4 — :7/k;^-n- o - h y /V) -1, 2, 3, 6 -'t' h 

7 t Kn t°y v^^ 
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ij 1 2 - 1 ^ HH^jfc^fetc: J: t) ^M-fb-^i^ 1 . 8 3 g 



2) (3RS, 4RS) - 1 — ^^v^/k— 4 — ( 4 — ^/V;^-^ — o — h U /l^) 



30 



2-2-t?ffiV>fcl-^>'i^/V— 4 — o- MJ/l^— 1, 2, 3, 6—^ 



10 /Co 

3) (3R*', 4R*) -4- (4 -:7/V;rn- o - h y /V) -t'^yv?^- 
3 (3S*, 4S*) -4- (4 - - o - b y /V) - t° 

^y v'^'- 3 /V 

^j^Ml 2-3-efflV^fc: (3RS, 4RS) - 1 -^iXv^/l^— 4 - o - h y /V- 
15 -t:°^y v^^-3-;^-— /V" 1 *^^i^O'ft:b D f^JilB 2 •rWc{b-^^^ffiV^§^^^l 

nm^m i2-3t mm^j^^m^ x ^ ^j^^^^tv^^-fe 5: w-(Dmmih-^^ 5 o 4 m 

IHNMR (4 0 0MHz, CD3 0D) 6:1. 5 8 — 1. 6 9 ( 1 H, m) , 
1. 78-1. 82 (IH, m), 2. 35 (3H, s), 2. 61 (IH, t, 

20 J = ll. 4Hz), 2. 77 (IH, td, J = 12. 6, 2. 7Hz), 2. 
85 — 2. 92 (IH, m) , 3. 11 — 3. 14 (IH, m) , 3. 31-3. 
33 (IH, m), 3. 83 (IH, td, J = 10. 3, 4. 4Hz), 6. 
84-6. 91 (2H, m) , 7. 23 — 7. 27 (IH, m) 
AP C I —MS Found : to./ z 210. 1 [M+H] + 

25 _hfB7-fe5#:5 0 4mg^^^?gt4;^7i^ (iT-r-fe/l^lJi^CH I R A L P AK 
AI^-ll-^=7 2 cmX 2 5 cm ; 0. 1 % v^^^/l^T 5: ^=3ei^>'/'3l^ 
9/1. ^511 5mL/m i n) -C^^i^fiJ U ^fe^TM^^^b (3S*, 
4S*) -4— (4— 7/V;^n— o — h y /V) - 3 - ^^s-iXti'^y v'^' 1 6 

Img ^^Ife^^iaft:^ LT. #[iI^J; <9 IH (3R*, 4R*) #:i6 4mg 
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^nm^ (3 S*, 4 S*) ft: 

^i^BtP^n 1. 5^ iyt^^'B:tl 9 J>> ; ^^-{±M±MCHI RALPAK AD. 
0. 4 6 c mX 2 5 c m ; 0 . 1 %>^^9^/VT $ ^=3ri^ Vx/^^J' / ^/V= 9 
/l ImL/min) 
IH-NMR. AP C I -MS(^^-fe5:#:^|RlCo 
mmi^ (3R*, 4R*) #: 

^it0#fHl 15. 6 ^ ^ A ; ±/l^^±mCH I R A L P AK AD. 

0. 46c mX 25cm; 0. 1 %v?^^/VT 5 -^^i^^'/'^iJ^ / 9 
/I ; ImL/min) 
IH-NMR. APC I -MS{i^-fe5;#:^lRlCo 
^Jfe^li 1 7 

(7R. 9 S) -7- [ (3R*. 4R*) - (^--y/l^^u- o - h ]) M - 
3 — b KP=3rv-T::°><y >?^^- 1 -^/V-p^^/H —6. 7. 8. 9-7^b7fcK 

p-5H-v'^P^7°^ [b] b°y v^>--9-:;e— /V- l:^^:^<^M3t 

^JfeMl 5-Tr^V^fc (3S*, 4S*) -4-0- MJ/l^-t°-<y v?^-3- 
:^— /K^ftt? ^) f^^iit^y 1 3 T^#fc (3R*, 4R*) -4- (4-:7/V;^ci- 

20 ^t4;^7^A (i5^V-feM±^CH I RALCEL OD;*7^. 2cmX25c 
m ; 0 . 1 %v?3i5^7VT ^ V tVkT/^=i'-/^= 19/1) 

mM. : 2 1 2 °C (:^^?) 

IHNMR (4 0 OMHz, CD30D) 6:1. 32 (IH, q, J = ll. 
8Hz) , 1. 58 (IH, t, J = 12. 5Hz) , 1. 9 0-1. 9 6 (2 
H, m). 2. 10 — 2. 15 (2H, m), 2. 25 — 2. 31 (2H, m), 



10 



15 
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2. 41 (3H, s), 2. 63—3. 01 (8H, m), 3. 39 — 3. 59 
(2H, m) , 4. 10 (IH, td, J = 10. 2, 4. 3Hz) , 5. 07 
(IH, d, J = 7. OHz) , 6. 94 (2H, d, J = 9. OHz) , 7. 

26-7. 33 (2H, m), 7. 64 (IH, d, J = 7. 4Hz), 8. 3 
5 0 (IH, d, J=4. 3Hz) 

AP C I —MS Found : m/ z 3 8 5. 2 [M+H] + 

m^m 1 4 

(3RS. 4RS) -3-^ b:3^->-4-o- by/l^-t:°^]J 

1) (3RS, 4RS) -3-fc Kndrv/-4-6- by/V-t°-<y v?>--l- 

1 2 (3RS, 4RS) - 3 - t: K^^ =3r->- 4 - o - h y /V- fc" 

-<y.>^^±^^:^2 2 7mg ^>?;^^f-^^-7K (4 : 5) lii-g^^^ 4 5 m L (C^jl? ^ 
-1^^ h y rn^^/vr 5 ^-4 0 5mg*5j;U«:^nndfJ^^^'>?/V2 6 9mg^^JP^T^ 

ii^t^ ^M^l^-a-t) 2 5 3. 2 m g ^WkM-^m^m t bT#fCo 

2) (3RS, 4RS) -3-^ h=¥v^-4-o- hy/^-t°-<yi^:x-l-;^; 

20 M^^mUT. ±IB 1 ■^m'fz.it^'^ 253. 2mg^7"h^fcKn7^^^15 
m L (C^^? 7Kf^TT 6 0 %7kmih't hV (m^) 8 5. 6 m g ^JJU^fCo 

mmcx 3 0 bfc#. a ^it?^ ^JV 2 2 l m g ^;!3P;t. 2 B#r^it# U7to 

6 0 %7K^'ft;'^ h y (?frl4) 8 5. 6mg*3j:D^3 ^7^[:p?^/P2 2 Img ^ 

;fjpx.. $ fc(^2B#^m#bfc=^^ 7mT^ lafn^mTK*-^- h y i>^7k^lStr;[}P;t 

1 ) (ei-Ci^ittt^ 2 6 4. 1 m g ^^^-fe^ft^i^ h. UT#fCo 

3) (3RS, 4RS) -3-^ b=af>x-4-o- b y/V-f^y v^^O^jt 

1 2- 3t?ffiV^fc (3RS, 4RS) - 1 -^^'v'/V- 4 - o - h y 
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10 



15 



ft!i(i^5t^!i 12-3^ mm<D:ijmi^ x ^;^?^^TV^, mmit-^^ 1 e s . 1 m g 



1 HNMR (4 0 OMH z, CDC13) 6:1. 96 (IH, d, J = 13. 

9Hz) , 2. 20-2. 34 (IH, m) , 2. 36 (3H, S) , 2. 74 

(IH, t, J = ll. 4Hz), 2. 92-3. 04 (2H, m), 3. 11 

(3H, s) , 3. 58 (IH, d, J = 12. 5Hz) , 3. 81 ( 1 H, d 

d, J = 12. 1, 4. OHz) , 3. 92 ( 1 H, td, J = 10. 3, 4. 

4Hz), 7. 11-7. 23 (3H, m), 7. 32 (IH, d, J = 8. 1 

Hz) 

ESI —MS Found : m/ z 2 0 6.1 [M+H] + 

MMM 1 8 ~ 1 9 

(7R. 9S) -7- r (3R*. 4R*) - 3 - ^ f =^ 4 - o - /V- 
tf^y v'^— 1 — - 6. 7. 8. 9— -7^ b^b Kp — 5H — 

^7°^ [b] b°lJ v?^- 9 /V • 1 L-M^Mi^:j3j;-a^ (7R. 9 8) - 
7- r (3 S*. 4 S*) -3-?^ o- h V 1 - 

-(;Vy^^;V^ -6. 7. 8. 9 f ^ b Kp - 5 H- v-^ Cb] b°y 



9 — • 1 L— V 



mMmi ^-^^m^^tz. (3s*, 4s*) -4-o-hy/v-t°--^y>^^^-3- 



/Vt±MCH I RALP AK AD. 2 c m X 2 5 c m ; 0 . 1 % v'^^/l^T 5; 

-^=3{^f-:x/'< yT'n tVWT/V=i^/W= 1 9/ 1 ; iJfDjl 2 OmL/m i n) -ei^lt 
25 3fetTlii^;0^fe (7R, 9 S) -7- [ (3 S*, 4 S *) -3-7« b=^v'- 

4 - o - h y /V- tf^y v^V- 1 — T/V^^/V] -6, 7, 8, 9— 7"h7tK 
CI- SH-iXiJ' n-^^iJ^ [b] t° y 9 /V^. #®^J; IH (3R*, 

4R*) W-^nti m^l-t^m'^-^-h^fc^. ^'M.±.. — :*r^3R*, 4R*-frir. 

#,:;^^3S*, 4s*#:^L7to ) o J:iiaiM{b'a-i^$r#^^^y-/^^3:?^«?b. 
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[ (3 R*, 4R*) -3-^ - o- h y/l/-t°-<y 1 -^yv 

P^^^/V] - 6, 7, 8, 9 — 7" b ^ t Kn- 5 H-v';5^ n^lT'c^' [b] y 
>'-9-^— /V- 1 L -^S^e'^ii: 8 . 8mg*5j;t;^^ (7R, 9 S) -7- [ (3 

5 s*, 4 s*) - 3 4 - o - h y /i^- t°^y v^^- 1 --Y/V^ 5^ 

/^] -6, 7, 8, 9 — 7" b ^ Kn- 5 H- v'iJ' n^7°i^ [b] t'yv':/- 
9 . 1 L -m^l^& 12. 5 m g ^^tl^fl^^mi^t b-C#fCo 

1 8 ©'fb-a-i^ ( 3 S *, 4 S *) #: 
-f^itBtM 11. 0 ^ i^^m^:^ =7J>^\^^ -fe/I^^ilMC H I R A L P AK AD 
10 •^'7J>^. 0. 4 6 cmX 2 5 c m ; 0. 1 %v^J^^/VT 5: X> -^^i^^/^-T y :7" 
n t:VVT/V=i— 19/1; 1 m L/m i n ) 

IHNMR (4 0 0MHz, CD30D) 5:1. 34 ( 1 H, q, J = 12. 
GHz), 1. 56 — 1. 62 (IH, m), 1. 91 — 1. 96 (IH, m), 

2. 05-2. 16 (2H, m), 2. 28 (IH, dd, J = 6. 8, 13. 
15 2Hz), 2. 36 (3H, s), 2. 69-2. 83 (3H, m), 2. 94 

(IH, dt, J = 2. 9, 12. 5Hz), 3. 01-3. 10 (3H, m), 

3. 13 (3H, s), 3. 34 — 3. 40 (IH, m), 3. 58 (IH, d, 
J = 12. 5Hz), 3. 81-3. 87 (2H, m), 4. 45 (2H, s), 
5. 05 (IH, d, J = 7. 3Hz) , 7. 07-7. 32 (5H, m) , 7. 

20 60 — 7. 62 (IH, m) , 8. 21 — 8. 21 (IH, m) 
ESI —MS Found : m/ z 381. 4 [M+H] + 

mmm 1 9 (oi^^m ( 3 r *, 4 r*) 

^W^^T^12. 6^ (^i^?S'|4;5^7 7-^ ; i^'Vir/Wth^CH I RAL PAK AD 
-^yJ^^ 0. 46cmX25cm;0. 1 %i?J^5^/VT 5: >-> ^=¥i?-^/'-Y y 7° 
25 n t:VVT/V=i— /V= 1 9/ 1 ; ^51 ImL/min) 

IHNMR (4 00MHz, CD30D) 6:1. 34 ( 1 H, q, J = 12. 
2Hz), 1. 59 (IH, t, J = 12. 8Hz), 1. 91 — 2. 14 (3 
H, m), 2. 27-2. 32 (IH, m), 2. 36 (3H, s), 2. 6 
8-2. 81 (3H, m) , 2. 92 ( 1 H, td, J = 12. 5, 2. 9H 
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z), 3. 04-3. 09 (3H. m), 3. 14 (3H, s), 3. 34-3 
40 (IH, m), 3. 58 (IH, d, J = ll. 7Hz), 3, 79-3. 
88 (2H, m), 4. 45 (2H, s), 5. 05 (IH, d, J = 7. 3H 
z), 7. 07-7. 32 (5H, m), 7. 61 (IH, d, J = 8. IH 
z), 8. 25 (IH, dd, J = 5. 1, 1. IHz) 
ESI —MS Found : m/' z 381.4 [M+H] + 



mm 1 5 



(3R*. 4R*) — 3— 7/V;j-p — 4 



7s. 



1) (3R*, 4 R*) - 3 - t Kn=^>'- 4 - o - h y /kt:°-<y >^^^- 1 
t e r t —y'=f-/U:r.y^'r/i^ 

mm^mnr. m&\i2-3-x:m^ or*, 4r*) 



tf^<y i;?^'— 3—:t—/\^l 9 0 m g ^D:^' n n 7jN/Vi^ 4 . 0 mL^'#«^^:_^^Mi/ 
t e r t-y^/l-O. 2 SmL^JnX-^MtclT 1 5B#F^^#b/Co ^J^?l^fc:|SfP 

^ V' y -^rVV;?7 ^ ^ n hi^^9^-^— {-^^^1^/^^=^^^^= 7 5/2 5) 

\Z.X^MW^W: X^mmih^m 3 5 2 m g ^ bT#fCo 

2) (3R*, 4R*) - 3 -7/V;^-n-4 - o - b y 7Vt°^y v^i/- 1 

20 7}<;x^ t e r t -•7*^/V^;^7"/V*5j;-0^ (3 S*, 4R*) -3-:7/^;^n- 
4_ o _ y yl^t'^y v^^— 1 — JJ^J/V/jf^-^ t e r t -;7'^/V^^-7^/I^ 



-hIB 1 -Q^^fiih-^^ 352mg<0^nn /Jn/I^^ 1 0 va.'Lmm 
0°CtCTv^^^/VT5 /iitll h y 7/P;e-y KO. 5 3mL^^Px.Siy.{c:T3H#rHl 

d{^-i^>'= 6/9 4) Jc:T:5^gtS^b (3R*, 4R*) -3-7/V;^n-4- 
o — b y yVt'^y ^^i/— 1 — t e r t — ^''^/l^oi;^-?^/!^ 1 4 9 m g ^ 
:-feiftjyt#»^ UT. (3S*, 4R*) -3-7/V;i-n-4-o- h y 
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/V\i°^V -Jl^- 1 --^^V^^m. t e r t -:/^/Vai;^-7^/i.9 0 m g -^mM^W^ 
(3R*, 4R*) W- 

5 1 HNMR (4 0 OMH z, CDC13) 5:1. 49 (9H, s), 1. 6 
2-1. 74 (IH, m), 1. 78-1. 88 (IH, m), 2. 37 (3H, 
s), 2. 71-2. 89 (2H. m), 3. 03-3. 14 (IH, m), 4. 
06 — 4. 29 (IH, m) , 4. 45 — 4. 70 (2H, m) , 7. 07 — 7. 
2 8 (4 H, m) 

10 ESI —MS Found : m/ z 316. 2 [M+N a ] + 
(3 S *, 4 R*) 

1 HNMR (4 0 OMH z, CDC13) 6:1. 47 (9H, s), 1. 7 
5-1. 87 (IH, m), 2. 16-2. 24 (IH, m), 2. 40 (3H, 
s), 2. 70-2. 96 (2H, m), 3. 04—3. 17 (IH, m), 4. 

15 01—4. 34 (2H, m), 4. 76 — 4. 97 (IH, m), 7. 13-7. 

2 6 (4H, m) 

E S I —MS Found : m./ z 316. 2 [M + N a] + 
3) (3R*, 4R *) -3-:7/lx;^a-4-o- h y/Vt'-^y v^^' • lit^it 
^#ffl^T> ±'m2'Qmfz. (3R*, 4R*) #:i 4 9mg}C4Ni^^-i> 



20 :^-=3f-f-:/^l^5. Oial.^Mx.'mmz.Xl^mMWX^tM. '^^^W&^^U 

m<h^^ 1 0 6 m g ^ ^-^mi^t b-C#fCo 

IHNMR (40 0MHz, CD30D) 8 : 1. 91-2. 01 ( 1 H, m) , 
2. 08-2. 11 (IH, m), 2. 38 (3H, s), 3. 15 — 3. 24 
(2H, m), 3. 37-3. 48 (2H, m), 3. 72-3. 77 (IH, 
25 m), 4. 85-5. 03 (IH, m), 7. 14-7. 30 (4H, m) 
ESI —MS Found : m/z 194. 2 [M+H] + 

MMM 2 0 

(7R. 9S) -7— [ (3R*. 4R*) - 3 - :7 7V;^P - 4 - o - h y b:° 
^y v^>-- 1 — ^/V^^/V] - 6. 7. 8. 9 -7^ h7b Kp- 5H-v-^ 
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■7"^ [b] }^°V Z^:y- 9-:t—/U • 1 L-g^5tl^0^iit 

^MMl 5-efflV^fc (3S*. 4S*) - 4 - o - b P /V- y i^^'- 3 - 

5 T=fTofCo 

1 HNMR (4 0 OMH z, CDC13) 6:1. 62—1. 84 (5H, m), 
2. 04-2. 18 (4H. m) , 2. 36 (3H, s) , 2. 55-2. 72 

(3H, m), 2. 84-2. 99 (3H, m), 3. 32-3. 37 (IH, 
m), 4. 67-4. 85 (IH, m), 4. 9 "4 -4. 96 (IH, m), 5. 
10 40 (IH, brs) , 7. 11-7. 32 (5H, m) , ,7. 43-7. 46 

( 1 H, m) 8 . 3 5 — 8. 3 7 ( 1 H, m) 
ESI —MS Found : m/" z 3 6 9. 2 [M+H] + 

m^m 1 6 

5 ' -ri^'-;^b°P [ 8 -Tif- t^'v-^ P [3. 2. n ;^:^^-3. 1' 



15 (3' H) ^y^>^y7^>-1 oM3t 

1) 8— ^^'v'/V'-S-Tif— ifiXiJ7n [3. 2. 1] ^ i/- 3 — 

bnt:V>'2 5 g ^i:^ cz n /jN/Vi^ 1 0 OmL(c?§^?U, ^ n n df'^i^ n nrc^ 

/^5 OmL^jjp^. ^?a{e:T6 0#ra»#bfCo SJ^;:|^^«^U> y^^y—^uio 

^y^J>>xnm^. MiET^iS^^* LT^M'fti'^i^ 2 9. 5 g ^^mM-^Wi^t b 

25 2) 5' -Tif-;^fn [ 8 -^^v^/V-- 8 -Tif- tf v'iJ^ n [3. 2. 1 ] ;^ 
:i7i5?-3, 1' (3' H) 4y^yyy'7>'-S' -r^^-] 

2, 2, 6, 6— r b^T^^/Vt'^y v'^'6. 6mL^7^ b^fc Kt2:7^^1 
OmL^il^^U. -7 8°CJCT1. 5 8 Mn y A— ^^^S^i^-^:^?^ 2 
4. 7mLSr;bP;t> 3 0^»#bfCo vLtb^- 7 8 °C(CT. cr^n^^-^ 
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1. 3 2 g(D7" b^fc Kn:7^>' 1 OmL^l^tCl^Tb. 3 0 5>^#bfr 



10 



20 



25 



hK3 O^mWl^f^o :itl/{c:2Ni^M5 OmL^^&Px.. .^^^-e 1 UfCc 



3) 5' — Tif-;^fc°t3 [8-^i^i;^7V— 8— T1f— Ifv'iJ'n [3. 2. 1 ] 

ti^iJ^ — 3, 1' (3' H) 4 y^i^Vy=7i^'^ 

_hfB 2 TWcfb-a-^ 1 . 2 g^^ b7t Kc:7^:/1 OmLid^^lb. -7 

iP^. 4H#K^#UfCo ^itb^itiiU. im^^^^-e^im ia^P:^'f[::T^^= 
fc'fti'^i^^T-fe b^ b y/^2 OmL(cl^^?b> b y 1 7 . 3mL, 



.if n^' b y v'7l/:^y K 



^S-fb-^^) 7 0 3 m g % UTttfeio 

4) 5' -Tif-;^t°t3 [8 -T1f-tf i/i^ n [3. 2. 1] ;^-i^^-3, 1' 

(3' H) 4 y^>y^y=7^~y^ 

±IS 3 -e#fc:'fl:'a-4^ 703mg^;^i^y —/V 5 m L 2 0 ^/oTK^-fb^^ 



7^;^l^7j>.-^^M^l 0 0mg^;!jPx.7jc; 
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IHNMR (3 0 OMHz, CDC13) 6:1. 75 — 2. 32 (8H, m), 
3. 63 (3H, brs), 5. 07 (2H, s), 7. 10 (IH, m), 8. 
5 4 9 (2H, m) 

ESI -MS Found : m/^ z 217. 2 [M+H] 

MMm 2 1 

(7R. 9S) -7- (5' -Tif-;^t:°P [ 8 -Tlf- tf v^i^ P [3. 2. 

1] ;e-^^-3. 1' (3' H) — ry^^y'^^:^] -s — f/v^^/v) -e. 

10 7. 8. 9 --r h7 t: Kp — 5H-':x^ p^7V[b] t^°y v^^- 9 /V ' 1 

1 5 -effi V ^ fc (3S*, 4S*) -4-0- f y/V-t°^y v^^'-S- 

1 HNMR (3 0 OMH z, CDC13) 6:1. 60 — 2. 30 (13 H, 
m), 2. 58-2. 73 (3H, m), 2. 84 — 2. 97 (2H, m), 3. 
27 (2H, brs) , 4. 96 (IH, m) , 5. 07 (2H, s) , 7. 1 
0-8. 5 0 (6H, m) 
20 ESI -MS Found : m/ z 3 9 2. 2 [M+H] + 
^3tf^!j 1 7 

5> [8 -rif-tfv-^ P [3. 2. 1] ;^^^-3. 1' 

(3' H) ^ y-<>-y':7^>'] 

25 1 6 mM^<^:^mcX <9 KJ^^^ff V\ ^M^fh-a-^ 6 4 6m g ^g^Hft:^ LT^t 

1 HNMR (3 0 0 MH z, CDC13) 6:1. 79 (2H, m), 1. 98 
(2H, m) , 2. 10 (2H, m) , 2. 3 5 (2H, m) , 3. 6 6 (2H, 
s) , 5. 04 (2H, s) , 7. 18 ( 1 H, d, J = 5. OHz) , 8. 4 
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6 (IH, s) , 8. 49 (IH, d, J = 5. OHz) 
ESI —MS Found : xaX z 217 [M+H] + 
2 2 

(7R. 9S) —7- (6' -Tif-^t^°P [ 8 — Tif- bT'v^^ P [3. 2. 
5 1] 1' (3' H) — < y^^^^/yy^l -8--^/\^?^^/u) -6, 

7, 8, 9-T hv^ }^^^- 5H — iy^ v^^y°^Lhl\i°]) 9 ' 1 

MMMl 5 -<:m^^fc (3S*, 4S*) -4- o - h y/v-tf-^y v^^- 3 - 

IHNMR (3 0 OMHz, CDC13) 6:1. 72 (2H, m), 1. 89 
(4H, m) , 2. 17 (4H, m) , 2. 6 0 (2H, m) , 2. 6 7 ( 1 H, 

m) , 2. 9 0 (IH, m) , 3. 2 4 (2H, m) , 4. 9 5 ( 1 H, d, J 
15 =10. 8Hz), 4. 99 (2H, s), 5. 43 (IH, bs), 7. 14 
(2H, m), 7. 45 (IH, d, J = 7. 6Hz), 8. 36 (IH, d, 

J = 5. 2Hz) , 8. 43 (IH, s) , 8. 46 ( 1 H, d, J = 5. 2H 

z ) E S I -MS Found : m/^ z 3 9 2 [M+H] + 

m^m 1 8 

20 6' — Tif— 5' -■7;V:irn—y^\^xi [ 8 — Tif — I^-^-^^ p [3. 2. 1] 

^^ — 3, 1' (3' H) — fy^>-y'7^^] CD: 

1) 3 — ^ n n — 2 -:7/^;^-n fc-y 

2, 3 — i^ii^ P n t;°y v?^^l 0 7. 3 g ^N — ;^ y 2 7 0 m L (31 

^jii?$^:7i/'fb-fev'!j7A2 6 8. 2 5 g^M^. ^^#HMT1 8 0°CJclT2 3 

25 B#PHm#UfCo r©|«t^7Kl Ltr;!3P;tT-fe9-f M^g^v^:!^^/^ 

h V ^ J^-^MmVfCo ^^^Mi£^5feLfcm. a^^SW (9 1-9 5°C/1 



5 mmH g ) i^l ct t) ^M'fk'a'i^ 7 6. 1 4 g bT^trc 

2) 3 — n n— 2 — :7yl/;^p^ y:=^=I5^>' 
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m L ^?®T UTjB;tfCo 3 0 Ufc(D ^ ©^r-^fzi. _blB 1 X-mc^\^^m 7 

i;?ac:^/pa^— 7"/k^;i3P;t 4M7j<^'fk-:^ h y ^J>>7Kmm^X p H 1 0 tdMSbfCo 

10 s^^n^mi^tvxufco 

3)6' — Tif— 5' — :7/V;e-o t'n ( 8 -Tif — t'v-^ n [3. 2. 
1] -::^i^iJ'-3, 1' (3' H) -4 y^l^y'y^^') (O-^i^ 

mikw^i 1 6 xm\^^tc=-=i^i^^(Di-^t> ^ (^ijbiB 2 xnt^it-B-^^m^^^mi-iM 

15 #fCo 

1 HNMR (3 0 OMH z, CDC13) 6:2. 04 (2H, m), 2. 27 
(2H, m) , 2. 4 8 (2H, m) , 2. 8 8 (2H, m) , 4. 13 ( 2 H, 
brs), 5. 02 (2H, s), 6. 71 (IH, s), 8. 42 (IH, 
s) 

20 ESI —MS Found : xxiX z 2 3 5. 3 [M+H] + 



(7R. 9S) -7- (6' — Tif-5' - 7 P - ;^ b° P fS-Tif-I^'v- 

C3. 2. 1] -;e-^^-3. 1' (3' H) -^y^^y^7^^] -8- 

^7V^^7l^) -6, 7. 8. 9— r h^t: KP-5H-v^^P^:/-$^[b]b°!; 
25 9 — /V • 1 L — M^^:^cDM3t 

MMmi 5Xm\^^fc (3S*, 4S*) -4-0- hy/^-t:°-<y v^:^-3- 

r i J: D mm<t^^ 2 5 m g ^e^iaf*:^ bT#fCo 



2 3 
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Si."^ : 133 — 141 °C 

IHNMR (3 0 0MHz, CD30D) 6:1. 37 ( 1 H, m) , 1. 62 
(IH, t, J = 13. OHz), 2. 10-2. 3 3 (6H, m), 2. O 
8 — 2. 85 (6H, m), 3. 05 (2H, d, J = 6. 9Hz), 3. 38 
5 (IH, m), 4.12 (2H, brs), 4. 42 (2H, s), 5. 05 
(IH, d, J = 7. 5Hz) , 5. 11 (2H, s) , 6. 99 ( 1 H, br 
s) , 7. 22 (IH, m) , 7. 61 (IH, d, J = 7. 6Hz) , 8, 1 
5 (IH, brs) , 8. 26 ( 1 H, d, J=4. 3Hz) 
ESI— MS Found :m/z 410. 4 [M+H] + 

10 MatM 1 9 

6' — Ti^— 7' — 7/V:t-P— [ 8 — Tif'— If n [3. 2. l1 
^^-3. 1' (3' H) — { y^^y^^^^l CQMjt 

1) 2—y/l^:t^4y=-=i^l^^ 

2 - -yjvyr'a - 4 - ^ ^;v\f: y V-i^ 2 o g 5 0 0 m l \zWMi iii'^ 

15 y 1 0 0 g -kMXrC 1 1 5°C(c:-C 2 OH#rHlit#b/cio r^KJ^i^^liSSr 

20 fce-fe@#:^^t^bfc|g#:i:-^:bi^T^S'fl:'a'#)^9. 5 1 g^fcio 

2) (2-:7y^;rn t:°y v?>'-4-'Y/l^)-;^^y— /V 

Tkf^T. -hlB 1 Tlt^c-fb-^i^ 5 0 0 m g (Ox h^tKn:77^18 m L^r-^id 

Tk^'fky 5^'^i^T7V^^!i7i^ 5 3 8mg^;EjP;tl o^^m#Lfco (D|§r-t(-ifE 

^-f- h y i^^A 1 0 7Xfpi^^^3Px.T^j^;;6D#ihbs rtt^i^M^^/v-e3iHiJSti:jb 

f*M b^M-fb-^i^ 2 3 4 m g m'^n^W^'^h bT#fCo 

3) 6' —Tf-T —:7/U:tvz—y<.}f}a [ 8 — Tif — iXi^ n [3. 2. 1] 

—:^^i^-3, 1' (3' H) -4 y^>y-yy>'l 
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{b-^i^ 10 9m g ^e^lilf^^i: U-C#;^Co 

1 HNMR (3 0 OMHz, CDC13) 6:2. 02 (2H, m), 2. 31 
(2H, m) , 2. 5 2 (2H, m) , 2. 8 3 (2H, m) , 4. 2 4 (2H, 
m) , 5. 11 (2H, s) , 7. 0 8 ( 1 H, m) , 8. 17 (IH, m) 
10 ESI —MS Found : m/ z 2 3 5. 1 [M+H] + 
I^Mm 2 4 

(7R. 9S) -7- (6' -T1f-7' - [S-Tif-tfv- 
[3. 2. 1] -^^^-3. 1' (3' H) -^y^yy^v^-] -8- 
-6. 7. 8. KP-5H-->^P^::/^[b]l::°y v> 

15 9 /V • 1 L -M^^i^oMjt 

mfe^il 1 5 -e^ V ^ (3s*, 4s*) - 4 - o - h y yi-- y v'^^- 3 - 

IHNMR (3 0 0MHz, CD30D) 5 : 1. 2 4—1. 4 5 ( 1 H, m) , 
20 1. 64 (IH, t, J = 13. 5Hz), 2. 09 — 2. 36 (6H, m), 

2. 60-2. 85 (6H, m), 3. 12 (2H, brs), 3. 39 (IH, 
t, J = 12. 4Hz), 4. 12 (2H, rbs), 4. 39 (2H, s), 
5. 06 (IH, d, J = 6. 9Hz) , 5. 20 (2H, s) , 7. 22-7. 
33 (2H, m), 7. 61 (IH, d, J = 7. 3Hz), 8. 15 (IH, 

25 d. J=4. 9Hz) , 8. 27 ( 1 H, d, J=4. 8Hz) ESI-MS 
Found : m./ z 410.4 [M+H] + 

mi^m 2 0 

3. 3 -v^^ f^/v-^ i::°p y-<vy^:7^>-- 1 (SH) . 4' -b°^yi>? 

1^1 (Dm& 
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1) 2— ( 2 — 7" n ^ — :7 c::^/^) —^n/^ly—l—-:^—/^ 

/V^^g 4 9. 5 m L ^MT b^Ca mt^fClT 1 5 bfc^^ ^S-i-T 6 P ThI 

2) [2- ( 1 — t Kl3^i^- 1 — ^^/l^) — 

1 i - 1 •T?^V^f^: 2-:/n^^^^v>/VT/V=i— /VcD'f^ib V (-_h|E 1 Tif 
^2. 6 2 g Sr#fCo 

3) 1' — ^i^v'/v— 3, 3 — v^T^ ^/v— y^i^^y"^^^^— 1 (3 
15 H) , 4' -}i'^Vi:^:yl 

±m 2 ■V^^fc^h'^m 2 . 6 2 g}c:2N«Jf£^l 2mL^;!3Px.. 10 0°C-e3. 5 

i^-efi:;^b/co '^iS^?^j±^5feb/cms a^^i/y ;^<5^Vv:;{7 ^ Ay a>v h y'5^ 

20 :7^— (-.dri^>'/@^^cc^/k=4/l) iCT^illtMb^M'fti'a'i^l. 93 g 

4) 3, 3 -v'7«^/v-y.fc°n [-f y^^-yy^^-- 1 (3H) , 4' -t:°^y 

JilB 3 -cWd'fb'^^j 1 . 9 3 g^fflv^-r yyn^-^y— /i^^^v^i^fe^b/ccv^ri: 

25 iii.i^f*M3t^!j 11-3^ mm^^:^m^ <fc "5 HJ^S^fTV^, ^M-fb-^^i i . 3 4 g ^ 

IHNMR (2 0 OMHz, CDC13) 6:1. 49 (6H, s), 1. 7 
0 — 1. 92 (2H, m), 2. 30 — 2. 65 (2H, m), 3. 30 — 3. 
73 (4H, m), 7. 02 — 7. 53 (4H, m) 
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ESI -MS Found : to./ z 218.2 [M+H] + 
MMM 2 5 

(6R. 8S) —6- (3. 3 -v^^^/v-;^fc°p [^y^^y'^^^-i (3 

H) . 4' -t:°^yv^^^3 -1' -^/Ixp^^/V) -5. 6. 7. B-y^b^l^K 
5 P-=3ry y 8 — :j — /V ♦ 1 L-M^^jtOMit 

HMMi 4-t?^v^fc^t°^ [-r y-<^y7^:/- 1 (3h) , 4' -t^^yv' 

IHNMR (3 0 0MHz, CD30D) 6:1. 52 (6H, s) , 1. 7 
10 1 — 1. 90 (3H, m). 2. 27 — 2. 37 (IH, m), 2. 45 — 2. 
83 (4H, m), 3. 10-3. 22 (IH, m), 3. 22-3. 49 (4 
H, m), 3. 61-3. 73 (2H, m), 4. 48 (2H, s), 4. 8 
0-4. 87 (IH, m), 7. 18-7. 40 (5H, m), 7. 66 — 7. 
7 3 ( 1 H, m) , 8 . 3 8-8. 4 7 ( 1 H, m) 
15 ESI -MS Found : m/ z 3 7 9.2 [M + H] + 

2 1 

(IRS. 3'RS)-3'-[(tert -^'5^/Vv^p< ^/Vy- V ;V) 

ix] — J^b'p y^>^y:7'7>^— 1 (3H) . 4' — b°^yv^;x] o 

20 1)1 v^/v— 3 - ( t e r t y /V:^:^^^ v-^ ^/i^) — 

^y v'^'— 4— 

1 _^^c?yl^_4_t Kn^iX- 1 , 2, 5, 6 -■7' h 7 t Kn fy v^>'- 
3 — ;;&/V/J<:/^y . Og(^N, N-v';^^/^/^^/^AT5: K 1 Om 
L^|gtC-r 5: iJ'V — /V 0 . 8 2 g :S.t>* t e r t - :7'^/]^v?^ ^/Vi^^ pi n >y 7 ^ 0 . 
25 7 2 g^;!]0x.> ^?a-TrO. 5B#F^^#Lfcms :^ ^ / —J'^^MK.fc, ^MW<U^ 

iif U 7]c?^T7j<^'fliy 9^!^7ATyv^c=^«^J^0. 3 0 g ^;tJP;tlRl?UJc:T 1 . 5H^W 
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o 



T 5: K 1 0 m L (C^^jl? ^ 5: 0 . 4 1 g 25. tJ^^ t e r t v^p^ ^ 

5 /v^nnv-y^-o. 72g ^m^. mux- 1 0 ^raS^ UfCo SJS^^IKie:7K^;?jp 

(-^=3{^i^^^/gt^^^/^= 10/1—4/1) Xl^m^M U> ^S'ftS'^^ 5 6 6 
10 2) (1RS,3'RS)— 3'-[(tert ^/V>^ ]) ;V) 

y^>'y':7^^^- 1 (sh) , 4' -f^yv^^-] 

m^^^m-i-M^M lit mm^£^'^^\^^ ^ Rjt^n^\ mmi^^^ i 3 o m g ^ 



25 



15 IHNMR (3 0 0MHz, CDCI3) 5 :-0. 13 (6H, s) , 0. 7 
9 (9H, s), 1. 70-1. 90 (IH, m), 2. 05-2. 25 (IH, 
m), 2. 38-2. 52 (IH, m), 2. 93-3. 06 (IH, m), 3. 
20-3. 3 7 (3H, m), 3. 50-3. 60 (IH, m), 4. 99 (1 
H, d, J = ll. OHz) , 5. 08 (IH, d, J = ll. OHz) , 7. 

20 1 8 — 7. 3 2 ( 1 H, m) 

MMM 2 6 ~ 2 7 



n r-Y y^^y^:7^:/- 1 (3h) . 


4' -f^yo;?^] _i' 


M -6, 7, 8, 9-^^^t:K^- 


- SH-iXiJ^n^lT'i?? Cb.1 fyv^^-- 


9-:t—Jp:^U (7R. 9S) -7- 


( (IS*. 3' S*) -3' -t Kn:3{^ 




-1 (3H) , 4' - t:°-<y - 


1 ' --T/l^P^ ^/^) - 6 . 7 . 8 . 9 




[b] t:°y v^i/- 9 /VOMog 




1 5 1:^1/ ^fc (3S*, 4S*) 


- 4 - 0 - h y 71— t:-^ y v'i/- 3 - 



wo 2005/085228 



PCT/JP2005/004264 



M±^CH I RALPAK AD, 2 c mX 2 5 c m ; 0 . 1 % v^^^/l^T 5: 
5 ^°/^T 71^=1^/1^=2X1 ; »fg3g2 OmL/m i n) "e^ItU, 

^fetrW^^^e^, (7R, 9S) -7- ( (IR*, 3' R*) -3' -tKn=^ 

[-f y-<>'y^:7^ V- 1 (3H) , 4' -t°^!;v^>'3 — 

1' — -f/Vp^^/V) -6, 7, 8, 9 -V^ h ^ t - 5 H-->iJ7 

[b] fc°y v^^'- 9-;^-— /v^ 1 Omg. IH (IS*, 3' S*) 

10 1 0 m g ^#fCo (ii^#fi*[^^-efe5^cije)> igUJt. — :;^^iR* , 3' 

R*#:^. ftil^^lS*, 3' S*#:i:b:rc. ) 
mmW^l 2 6 (Di[:,^!l^ (IR* . 3' R*) #: 

^^i^B#FHl : 6 . 5^ m^m^:^ 7 ; -fe/VttSC H IRALPAK AD 
;(7^i^. 0. 4 6 cmX 2 5 cm ; 0. 1 %v^^^/VT 5; ^=3ri^^/-I' y 7° 

15 n t;Vl/T/V=i— /V= 2/ 1 ; . ImL/min) 

IHNMR (3 0 0MHz, CDCI3) 8 : 1. 5 5 — 2. 0 0 (5H, m) , 
2. 10 — 2. 32 (3H, m), 2. 35 — 2. 74 (5H, m), 2. 7 
8 — 2. 96 (2H, m), 3. 00 — 3. 11 (IH, m), 3. 41 (IH, 
d d, J = 3. 8, 11. OHz) , 3. 49 (IH, dd, J = 5. 0, 11. 

20 2Hz), 4. 96 (IH, d, J = 9. 9Hz), 5. 07 (2H, s), 5. 
40 (IH, bs), 7. 10-7. 34 (5H, m), 7. 45 (IH, d, 
J = 7. 3Hz) , 8. 36 (IH, d, J=4. 9Hz) 
ESI —MS Found : m/ z 3 9 5.3 [M+H] + 
mMm2 7<Dih'^m (is*, 3' S*) #: 

25 #it0#rHl :' 1 1 . 7^ (^^^g'tt;^yA ; ^^4^M±mCU I RALPAK A 
D:*^i^, 0. 4 6 cmX 2 5 cm ; 0. 1 %i^^^/^T ^ y 
^T'pi t:V^T7^=i— 2/1 ; ImL/min) 

IHNMR (3 0 0MHz, CDCI3) 6 : 1. 60 — 2. 13 (5H, m) , 
2. 13-2. 32 (3H, m), 2. 36-2. 75 (5H, m), 2. 8 
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10 



15 



20 



25 



0-2. 95 (2H, m) , 3. 05 (IH, dd, J=4. 0, 11. 6H 
z), 3. 40 (IH, dd, J=4. 0, 11. 2Hz), 3. 49 (IH, 
dd, J = 5. 0, 11. 2Hz) , 4. 96 (1 H, dd, J = 2. 6, 10 
8Hz), 5. 07 (2H, s), 7. 10-7. 34 (5H, m), 7. 45 
(IH, d, J = 7. 4Hz) , 8. 36 (IH, d, J=4. 9Hz) 
ESI —MS Found : m/ z 3 9 5.3 [M+H] + 



JO _ o 



mm 2 2 

1 [2. 3 -i^b: Kp- 1 H— Y K— /V- 3 . 4' - 
1) 1' -^9^/^-;^t:°n [2, 3 - v't Kn - l H-^ /l^- 3 , 4' - 

mUT. 1-:^ ^^^y^;Vi^=-JV-y^\fx3. [2, 3-v't:Kn-lH — < 



:/K— ^1^-3, 4' — fc'^yv^^-] -1' —:tr/\y:^i^M^>'i^^^=^^y^-^^ 

{Tetrahedron, 1997, 55, 10983-10992 ^ ^ MW:\^t^o ) 1 g 

b/V3z>'2 omL^v^id, 6 5%■:^ b y i>A7X^'ft;f';^ ( 2 - ^ b =3?- ^/^^ b =3f 

iX) T/W 5; ^ r> A - b /V^ 3 . 8 m L ^;!3P X. 3 B#r^i»i^ bfdo 

o°c^-e?^*Pb. nwL^\^x im7]miti- b y ^^-^7J<^t^i^i-^iv^fccD•^@^m^^ 

^b-^i^ 0 . 3 2 g ^#fCo 

2) Is 1' -i>;^^;V-y^\fx:i [2, 3-v'fcKo-lH — f K— /l^- 3 , 

4' -t°-<yv^^] 

_h|B 1 -rfWc-fb-^^I 0. 30g(D^i5?y —/V l O ra.-LmW.\^. tKv^T^^T / tK 



S'fli^!^*":^ b y !i7i^l 8 7mg^;t)Px.fc:o 1 %ii:^^fflV^T p H 4 ~ 5 

W&TW-^^^^ LfcmS^^^9^/^-e#|i^ 1 M7K^'fb-^ b y l> i>.7j<^t^*3^ J; 
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10/1) \Z.Xi/^W^m: b^M'fb-a'^^ 2 4 3 m g ^#fCo 

3) [2, 3-v?t:Kn-lH — f^K— /^-3, 4' 

_hfB 2 TWc'fli'^ife) 2 4 3 m g (Dv^i^ n a^^J? 7 mLf^lg^cli^ n a i - 
5 ^nn:xL^;Vl. 2 1 mL ^AP;t 1 5 H#^j^^5fS b:^Co j:-a«^:5>^ce^^^W 

=7'7>(— il%T:^^=-T7K i^nn7}>/VA/'p<>$^7— /k= 1 5/1) f^T^^il 
10 IS^ U^S'fli'^ffe 6 4 m g ^ntCo 

ESI -MS Found : m/ z 2 0 3. 2 [M+H] + 

MMM 2 8 

(7R, 9S) -7— (1 - 7^ ^/l^;^ tf P — [2. S-v'fcKP— IH — f^K 
—/l^- 3 . 4 ' - 1::°^ y V^X1 - 1 ' — fyV^ ^/I^) -6. 7. 8. 9-'7"h^ 
15 b: Kp- 5H — p^:/^ Cb] If V i^l^^— 9 - 1 1. -m^Mi^<DM 

MMMl (3S*, 4S*) — 4 - o — h y /l^-t:°^y v^^-— 3 — 

IHNMR (3 0 0MHz, CD30D) 6 : 1. 2 9 — 1. 6 3 (2H, m) , 
1. 88-1. 99 (2H, m), 2. 04-2. 18 (IH, m), 2. 18 
-2. 32 (3H, m), 2. 71-2. 90 (IH, m), 2. 77 (3H, 
s), 3. 04-3. 22 (4H, m), 3. 25-3. 42 (2H, m), 3. 
33 (2H, s), 3. 53-3. 67 (2H, m), 4. 42 (2H, s), 
5. 01-5. 09 (IH, m), 6. 50-6. 72 (2H, m), 7. 02 
-7. 15 (2H, m), 7. 20-7. 28 (IH, m), 7. 57 — 7. 6 
3 (IH, m) , 8. 2 2-8. 3 0 ( 1 H, m) 
ESI —MS Found : m/ z 3 7 8.3 [M+H] + 

mmm 2 3 



20 



25 
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1) 4— ( 2 — n t2 :7 3z -4 — t Kn=3f-v'l:°^y 1 — ;i77l/7jf>'M 

^at#!j8-3-t:^V^fc3-::^-^y-8— Tif-tfv-iJ^t^- [3. 2. 1] 

10 2) 4— {2—^ uvf^:x. ^/U) — 4 — :7yi/;^n t;°^ ]) v^^-,— 1 — ::^7/VxK:x^^ 
M^MMMT. -7 8°CfCT4- (2-i^nn:7ai^/V) - 4 - t: Kn =3rv't:° 



1 — ;^7V2}^'V^^>'-:;?/V5 . 5 1 g(Di^ nn^jN/Vi^ 1 6 OmL^H 
i^^ji^yPT 5: / -^juy Thy y K 5 . 2 6 m L ^;!]Px.s - 7 8 °C{c:T 1 R# 

(2:1) m-^mm 1 5 0 m L i^mMv. 0 . 05 Mmm^t:^^ ^ ^ J^^Jk^m 1 

5. 9mL*5j;tJ^N-^9^/V^/1^7^ y ^N-^^v' K3. 7 3 g ^APx.^MfC 

■^l^'^ :^^/\^i^'7 -^^ n-^ Y^^yy (^^f->'/It^^^/i^= 1 0/^1) i^: 
T:$>iii|t^ b^M-fb-a^i^ 2 . 1 1 g ^^fe^S^t^i^ ^ bT#fCo 
3) 4- ( 2 - n D :7 3^ — 4 — t'^y 

25 i^/V::i^^7^/P2. 1 1 gOTir h y/1/5 OmL?^|^(c:, h y 7< n n 

^^1. 5 3mL*5j;TJ«3 l^jb-^ h y 1>A 1 . 8 2 g ^i^JPx.. ^?fi.tc:T 3 0 

a#bfCo ^h\z.V]} ?^^;v^ uuzy=7>0 . 7 7mL, a i^^-fl--:?- h y t>i^ Q . 
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10 



1 ) i^xi^m^M i.mmi[:^m 9 9 2 m g ^^-fe^ bT#f: 



o 



IHNMR (4 0 OMHz. CD30D) 6:2. 17 (2H. m). 2. 95 
(2H. m) . 3. 3 5 (2H, m) . 3. 5 1 (2H. m) , 7. 3 4 (3H. 



m 



) , 7. 5 9 (1 H> m) 



ESI -MS Found : m/ z 214. 2 [M+H] + 



mmw'i 2 9 

(6R. 8S) -6 - [4- ( 2 - ^ P P :7 jc: - 4 - :7/I^;r P 1:°^ U 

1 — f/l^^^/V-] -5. 6. 7. 8-7^ b^ti KP=^y y 8-;r— /V- • 

1 L-MSMk^Mit 



15 



20 



25 



\\i 4xm\^^tc^^°^ [-f y^>'y':7^>'- 1 (3H) , 4' 



y 1 4 ^ IrI 



IHNMR (4 0 0MHz, CD30D) 6:1. 30 ( 1 H, m) . 1. 56 
(IH, m) > 2. 0 8 (IH, m) , 2. 2 3 (3H, m) . 2. 7 7 (2H, 



3. 01 (4Hsm), 3. 30 (4H. m)\ 4. 40 (2H. s). 



5. 0 1 (IH. m) . 7. 2 0 ( 1 H, m) . 7. 3 2 (2H, m) , 7. 4 
1 (IH, m). 7. 56 (IH, m). 7. 61 (IH, dd, J = l. 8, 
8. 7Hz) . 8. 21 (IH, dd. J = l. 5. 5. IHz) . 
ESI —MS Found : m/ z 3 7 5. 2 [M+H] + 
2 4 

3 -y/^;^n- 3-7^^/1^- 8 — Tif-b"ixyp [3. 2. 1] :ti^^^^<D. 



"it 
3S 



1) 8 -^^/v^/V- 3 -y::c^/V- 8 -Tif- fv-y n [3. 2. 1] :^yi57i/ 
— 3 — 

M^M8-3Xm^^fc3-:^^y—8-T'^-\f-y^u [3. 2. 1] 
ly- 8 t e r t -7'^/l'^y.'7^/V&t;«2 -:/n^^i/v?/VT/l^=t 
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3-:t^y--8—T^-}:fiy^u [3. 2. 1] :^ ^ <^ - 8 - /l^^ >m^^^ 

2) 3 — t Kt2=^i/— 3 — ^zt— yl^— 8 — Tif t^^iXiJ^ t3 [3. 2. \~\:^^'^^-y 

-LIB 1 -t:Wc'^b'^^^Sr^v^, t^^^^^^ y — 7Kz:#x.^cftil}«at^!l 12-3^ 
lHl^^-SJ^;^^^TV^|i.3 -:7^^/V'- 8 -Tif-tfiXiJ' n [3. 2. 1] 

itm^m 1 4-1 1 mm^^j^WiK^ 'o ^i^^^n^\ mmit-^^ 2 4 s m g §r^fe 

10 ^ftiftffei UT#fCo 

3) 3 — 3 — :7ai:=^/v— 8 — Tif bfix^ n [3. 2. l];riJ7^:/— 

Mat0"!j2 3-2-T?^V^fc4- ( 2 - n o 7 ^ - 4 - t Kn ^->fc:°^ y 

SM'fb^^J 9 1. 7 m g ^M-^W^^ t bX^tfCo 

4) 3 3 — :7cn=:/l'- 8 — Tif t'v^i^^ n [3. 2. 1];*-^^^?'^^ 
M^M2 3 — 3-V^\/^fc4— (2-iJ^ n o^or^/l^) — 4 — :7 7^;^- o U 

20 }*^ag^!l2 3-3 irl^^/=e;^^(c:J;t9^J^;^=fTV\ 3 -:7/l':^n - 3 -:7al^/^ 
- 8 -Tif tTv-i^ n [3. 2. 1] 3 -:7^^/v- 8 -Tif tfiXiJ^n 

[3. 2. 1] ;^:i7i5?^-2-azi^C9^itai|7:e?M^f^3 0. 3 m g ^#fc:o 



(7R. 9S) —7— (3 3 — :7 3ir:^/V- 8 -Tif ^^'iX^ P [3. 
25 2. 1] 8— ^/Vp^^/l^) 6. 7. 8. 9 — 7^ b ^ b Kp — 5 H — 

^JiMi s-c^v^fc (3s*, 4s*) -4-0- h y/^-t°-<y v^:/-3- 



3 0 
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IHNMR (4 0 0MHz, CD30D) 6:1. 24 (5H, m) , 1. 60 
(IH, m) , 2. 3 2 (8H, m) , 2. 7 9 (4H, m) , 3. 0 4 (2H, 
m) . 5. 0 1 (IH. m) s 7. 2 7 (4Hs m) . .7. 4 6 (2H, m) . 
7. 5 6 (IH. m) . 8. 2 2 ( 1 H. m) . 
ESI -MS Found : m/^ z 381. 3 [M+H] + 

&m 2 5 

(3R*. 4R*) -4- (2—i^\=tviy^:=^M i^l^— 3 -:t—/\^CO 



7b. 



1) 4- (4, 4. 5, 5-7" b^^'^^-zV'- [1. 3. 2] v?:^=3rf-7j<n ^ i^- 
10 2-^/^-) -3, 6 Kin — 2H- t:°y i/^-- 1 — t e r t — 

^*#ia^T> 4 -::^-^>-- t:°^y v?^- 1 -:fy/]y^^^m t e r t y^^/U:!:.:;^. 
T/\^9. 9 6 g^Th^t Kn:77^2 5 0inL^^?j^}C-7 8'C(3:T1. OMP 

15 TL. - 7 8°C}e:T3 o^a#Ufco ^j^^w^^c- 7 8°CJ;i-rN-:7^=/nf ;^ ( 

f y :7/V;:^n^ 5: K) 17. 9 g h ^ t Kn 7 5 mL 

^?^T U . 0 °C T 2 mmB:W b fCo SJ^^IS tClSf Pig'fbT 1^^:=^^ A7K?« 

20 i^-S, 6 — v^t Kn — 2H- t;°y v'^— 1 — :>57/V3^^^VM t e r t — :7'^/^^;^ 
) i/^'n:/12. 7 g.. I^^;^ y 1 4. 7g, 1, 1' - tf ;^ (v?7rcr:i/V 

jjN;x:7^y) 7^n-&:xi. 3 9 g *5 j; tj«:^'(b [ i , i' — tf;^ (■^:7rc^/P/j^ 
25 :7ain-fe^] y^^v^ii'Ai. 8 3 g ^]ii^;{jp^. 8 0°Cie:T 2 2 0#Fp1 

x^^mit-^^ 15. 2 g ^n-^m'^m t bT#fco 

2) 4- (2-i^nn:7ai^/k) —3, 6 -v^t Kn- 2H- t:°y v^^— 1 — :^ 
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/l^:^>'Mt e r t — >^'9^/V:3^;^-7^yl' 



#HMT. -hlB 1 'V^^tiih-^^ 3 . 9 5 g CON, N — v?^ ^/I/7}>/WAT 5: 

5. 3 1 g *3 J; t)^^ig:^t: [ 1 , i' -f';^ (>?7^^/v;^;^:7^ y) 7:^^nir^] 
5 y<9i^^J>>4 7 4Tas ^M^^a^, 8 0 °Ctc:T 1 7 Btra^^ Ufc. ^j^:^^};i|Sfn 



10 



3) (3R*, 4R*) -4- (2-1^ VJu:7a:L:=^yU) y, ^ - 3 - 71^ 

M3tMl 2 — 2-C^V>fc:l-^:/i;?/V-4-o- h y/V-1, 2, 3, 6 -T 

:b5feV^f5;&^fiMat^!jl 2- 2 i9^J^^:^^TV^, (3RS, 4RS 



) —4— ( 2 — iJ' n n :7 ^ c:=:7V) — 3 — b Kn^iyt°^y i?^— 1 — ;^77^/K>' 
15 t e r t -:7*^/t'^M-feT^/^:7 7';;<.i bT#/Co ^^#11I^T> -hlB-fb-^^^C 

(3RS, 4RS) -4- (2-^ti\=i:7=^:=^/U) i^l^- 3 ^ 

20 bT#:rc:o 

# b ;rufc ^ -fe 5: 1 8 6mg tr7fc^?S&;^^A (^Vir/l/^iMCHR AL C P 
AK AD— H;^7A, 2cmX25cm;0. 1 %>*^5=-/^r ^ ^^i^-^ 
/a^i5?y-/V=8/2 2 0mL/min) -^'^^^SiJL. ^fefrM^ (1^ 

^B^fHl : 7. 0^) ;0^b> (3S*, 4 S *) -4- ( 2 - n n :7 a. :=^7W 
25 -<y v?^-3-:^-/P'7 1. 3 m g ^ &^mi^ t . '^M^ i^Wm^ : 1 1 . 
5^) ^^h. m (3R*, 4R*) #:6 8. 2 m g ^ e^iaf2^^ bT#fCo (iW 
#f^*ll^-efe5fci6> {gUi. — :i^^3R*, 4R*f2^i. #.;^^3S*, 4S 



^fe^T®^ (3 S*. 4 S*) #: 
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IHNMR (4 0 OMHz, CDC13) 5:1. 52-1. 64 (IH, m), 
1. 86-1. 91 (IH, m), 2. 61 (IH, dd, J = 9. 7, 11. 
5Hz) , 2. 71 (IH, t d, J = 2. 7, 12. IHz) , 3. 05-3. 
10 (IH, m), 3. 16 — 3. 22 (IH, m), 3. 38 (IH, ddd, 
5 J = l. 0, 4. 4, 11. 4Hz), 3. 87 (IH, td, J=4. 6, 1 
0. IHz), 7. 14-7. 18 (IH, m), 7. 24-7. 29 (IH, 
m) , 7. 3 3-7. 3 8 (2H, m) 

ESI —MS Found : xa/ 7. 212. 1 [M+H] + 
%.W:^ (3R*, 4R*) {if 
10 IHNMR. ESI— MSfiSS*, 4 S * ^ IH Co 



3 1 

(7R. 9S) -7- [ (3R*. 4R*) -4- ( 2 - ^ P P 7 -3 

— — f/l^p^^/V] -6. 7. 8. 9-^h^t:KP — 
SH-v-^P^T"^ [b] \f^)-J'ly-^—^—JiV- ll^^jttPMat 

15 1 7■Tr^V^/c (3R*, 4R*) -4- ( 4 - :7/V;e-n — o — 7V) 

- t:°^ y - 3 - /KDf^i «5 J^^3t#!) 2 5 -V^^fc^t^^ ( 3 R * , 4 R * 

) #:^^v\ ^fcfe^^i^(Z)i>ii»M(c:^^S'[4:;(7^i^^^v^f^v^f^^l^«»[|l 

20 gllv^ : 2 1 4 °C i^M) 

IHNMR (4 0 OMHz, CDC13) 6:1. 45 — 1. 90 (6H, m), 
2. 03 (IH, t, J = 10. IHz), 2. 10-2. 17 (3H, m), 
2. 58 (2H, d, J = 7. 3Hz), 2. 64 — 2. 70 (IH, m), 2. 
25 84 — 2. 93 (2H, m), 3. 06 — 3. 12 (IH, m), 3. 21-3. 
25 (IH, m), 3. 97 — 4. 03 (IH, m), 4. 93 (IH, dd. 
J = 2. 6Hz, 10. 3Hz) , 5. 36 ( 1 H, brs) , 7. 09 — 7. 
18 (2H, m), 7. 23 — 7. 29 (IH, m), 7. 35 — 7. 38 (2 
H, m), 7. 41 — 7. 50 (IH, m), 8. 33 — 8. 35 (IH, m) 
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ESI —MS Found : m/ z 3 8 7.2 [M+H] + 

MatM 2 6 

(3R. 4R) —4- (2-^np-4-:7/l^;rP7j:^/V) b°^yi^:^-3- 

5 1) 4- {2-1^ 4-^/]^:tt2Z7zj:.=./l^) -3, 6 - v^t — 2 H- 1:° 

y v?^'— 1 — t e r t — 
$^5tf^!j 2 5 — 2 -eMv^fc 1 n n — 2 — 3— K^>'-e^>^(7)f^t3 <9 1 — ^ n 



n - 5 -:7/V:^cr - 2-3— K^^if :/^^V^^fijlfi^5gf^!l 2 5-2 ^ 

10 2) (3R, 4R) -4- (2-^ t2n-4-:7/^;e-n:7nif=./^) t°^y >?:x- 
3 

^3a^ij2 5 — 3 t?>^V^fc4 — ( 2 — iJ^ tf n —3, 6— v'tKn — 2 

H-t:°y v'i/- 1 -:=(7/VJ^VMt e r t--f^/V::i:.:^'r;l-o:>\\^^\Z.A- (2- 
o n — 4 — :7/V;^t3:7^c=^/V) —3, 6 — t Kti — 2 H— fc° y v'^— 1 — ;?7 

(^V-fe/l^^tMCHRALCPAK AD:;^;^^^ 2 c mX 2 5 c m ; 0 . 1% 

5: / l '^M^ 2 0mL/niin) ^ 

fflv>:5'ftfa.fiM3t^!i2 5-3 wmi^ {^n^f^ : i 4. s 

^) hmmit^^ 3 . 6 2 g ^mm^mw-t b-c#fco 

20 IHNMR (3 0 OMHz, CDCI3) 5:1. 80 (IH, d, J = 13. 
GHz), 2. 11 (IH, m), 2. 55 (IH, t. J = ll. OHz), 
2. 70 (IH, t, J = 12. 3Hz) , 3. 13 ( 1 H, d, J = 12. 5 
Hz) , 3. 36 (2H, m) , 4. 23 ( 1 H, bs) , 6. 99 ( 1 H, 
m) , 7 . 1 9 ( 2 H, m) 

25 ESI —MS Found : xa/ z 2 3 0 [M+H] + 

3 2 

(7R. 9S) —7— [ (3R. 4R) -4- ( 2 - ^ P P - 4 - 7 ji 

^/V) — 3 — KP^->fc:°^y 1 — -6. 7. 8. 9 -7^ b 
Kp- 5H-v-^ P^y^ [bl b'y v^^- 9 /l^ ' 1 L-Mg^li:o 
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mmmi 5-vm\^^fc (ss*, 4s*) -4-o-hVyi—ii°-^])^^>'-3- 

IHNMR (4 0 OMHz, CDC13) 5:1. 51-1. 87 (6H, m), 
2. 00-2. 05 (IH, m) , 2. 09 — 2. 16 (3H, m) , 2. 5 
2-2. 61 (2H, m, 2. 64-2. 70 (IH, m), 2. 83 — 2. 9 
2 (2H, m), 3. 00—3. 07 (IH. m), 3. 20 — 3. 25 (IH, 
10 m) , 3. 9 2 — 4. 14 ( 1 H, m) , 4. 91—4. 9,4 (1 H, m) , 5. 
37 (IH, brs), 6. 97 — 7. 01 (IH, m), 7. 08-7. 13 
(2H, m), 7. 31-7. 34 (IH, m), 7. 41-7. 43 (IH, 
m) , 8. 3 3 — 8. 3 4 ( 1 H, m) 

ESI —MS Found : ro./ z 4 0 5.2 [M+H] + 
15 HJfe^i] 3 3 

(6R. 8S) —6— [ (3R. 4R) -4- ( 2 — ^ P P — 4 — 7 31 

^^.^V) - 3 -t: KP=3r-^l::°^y i^^- 1 — j -5. 6. 7. 8 --7^ b 

^M5"Ji 4i?^v^fc;^t°n C-f y^^yv^^-- 1 (3H) , 4' -t-^yi^ 

25 : 2 1 8 °C i^M) 

IHNMR (3 0 0MHz, CD30D) 5 : 1. 65—1. 81 ( 1 H, m) , 
1. 83-2. 09 (2H, m), 2. 20 — 2. 31 (IH, m), 2. 49 
— 2. 78 (3H, m), 2. 80-2. 96 (IH, m), 3. 00 — 3. 1 
8 (3H, m), 3. 18-3. 34 (IH, m), 3. 45 — 3. 72 (2H, 



wo 2005/085228 



122 



PCT/JP2005/004264 



m), 4. 20 — 4. 35 (IH, m), 4. 47 (2H, s), 4. 75-5. 
00 (IH, m), 7. 02-7. 16 (IH, m), 7. 16-7. 33 (2 
H, m), 7. 40-7. 52 (IH, m), 7. 60-7. 71 (IH, m), 
8. 35 — 8. 43 (IH, m) 
5 ESI —MS Found : m/ z 391.1 [M+H] + 



(3R*. 4R*) —4- (2-^PP — 6— :7/V-;rP:7 3::^/l^) fc'^Uv'iX — 

1) 4- (2 — ^ n n- 6 -:7/^;^n:7a^:=^/V) -3, 6 -v^fc Kn — 2 H— tf 
10 y v'^— 1 — t e r t —-:r=^;\^^:^y';\y 

2 5-2 -t?^ V>fc'ft:#4^(D'f-tt? !9{-l-i^an-3 - :7/V::e-i3 - 2 - 3 
- K-O-if >'^ffiV^:5ffi^i^5t^^!J 2 5-2^ J; D Si^;^^^TV^. 

{Ys^m 3 . 8 7 g ^^^-fett^ytij^ ^ bT#fcio 

2) (3RS, 4RS) -4— ( 2 n a - 6 -:7/k;rn 17^::^/^) — 3-t 
15 Kn^v^t:°^y v?^'— 1 — ;^7/W/i?>'^ t e r t ;V 

N, N' — fc-^:^ (^y-f y bV:^7i/:7:E^/^7K9>') n, n, n' , N' 

1 ) 6 m L^lgj;::. /J<a ;x h y y K • v^j^5^/V^— 7^/V^#: 0 . 3 3 m L 

^Jjnx.m^-V 1 . 5 0#Pb1 W bfCo -^(Z^M^SI^i-, _blB 1 -C#/cib-^#/ 3 1 8 m 

^^y— /I/O. 22mL. tKO. llmL. 5 M7K^'^l:::^ b y AtK^^-S 
0 . 4 1 m L > 3 0 %M^^h^7K 0. 35mL^^^o<f9;!30x.^ ^W^^^MW 

i0^7V^Xi'^V^'7-7 (^^i^V/'®^^:i^^/V= 5/l~3/'l) -Ci^^M 
25 M UM^li^^ 1 8 6 m g tr^-fe^S^^t^ ^ bT#/^c:o 

3) (3R*, 4R*) -4- (2-i^nn-6-7/V;^a:7ai^/V) t°^yi^ 
V— 3 — /V 

S*#HMT. 1 8 6 m g 4 N:^^- v^::e-=3f i^^/^|g^jJPx.M 



2 7 
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h y ?>A-(?^^bfCo ^^^MffiW^b. (3RS, 4RS) -4- 

btLfc^-fe 5:#:7 7 m g ^^^Stt:557 ^ A (ir'i'irM±MCHR AL C P AK 
5 KT>10^J>.^ 2cmX25cm;0. \%-J'=^^)\^T ^ ^■^•^1^' / — 
/V=8/2 ; 2 OmL/m i n) -CTfe^^f'Jb. (#itB#f^ : 1 7. 

2 m i n) t^hmM\\:.-^mA 7 m g LTttfCo (iLf^^-fh^fttlH 

^-efe§fcJ6. {gH-b. — ;^^3R*, 4R*#:i:, f[Ji:;^^3 S*, 4S*ft:i:b 

fCo ) 

10 ESI -MS Found : m/ z 2 3 0 [M+H] + , 



(7R. 9S) —7— [ (3R*. 4R*) —4— ( 2 — ^ P P - 6 — :7/k;e-P 
:7j.r:^/V) — 3 -b KP^v^b'^y v^^"- 1 — f/Vp^5^/V] -6. 7. 8. 9- 
X h7 Kp- 5H-:X^ P^7°^ [b] y v';x- 9 /I- • 1 L -M^^ 

15 MsoW-M. 

^M^li 1 (3S*, 4S*) - 4 - o - h y /V- t°-< y i^^-- 3 - 

20 IHNMR (3 0 0MHz, CDCI3) 6:1. 68 (4H, s) , 1. 92 
(IH, t, J = 10. 4Hz) , 2. 14 (4H, m) , 2. 61 (3H, 
m) , 2. 8 8 (2H, m)., 3. 2 0 (2H, m) , 4. 3 3 ( 1 H, m) , 
4. 95 (IH, d, J = ll. OHz) , 5. 35 ( 1 H, brs), 6. 9 
7 (IH, m), 7. 16 (3H, m), 7. 45 (IH, d, J = 7. 1 H 

25 z),8.36(lH, d,J=4.7 Hz) 

ESI -MS Found : m/z 4 0 5 [M+H] + 

m&i 2 8 

(3R*, 4R*) -4- ( 2 P P - 4 -:77V-^P :7 




mMm 3 4 
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20 



25 



1) (3R*, 4R*) —4— (2— iJ^oP — 4— :7/V;d-n:7ai:=^/V) — 3 — t 
Kn=3f->>t°^y i;?^- 1 -^/p:^^^]^ text -y'^jVzx.y.y- )V 

^3^^118 — 2-T?^V^fc:8 -Tif—tfi/^ n [3. 2. 1] ly- 



5 m^xvR}^^^nv\ mm^[:,-^^^mz 



»— o 



2) (3R*, 4R*) —4— (2— nn — 4— :7/V;^n:7ai:=i/k) — 3 — p« 



'HoaM 14-2 -efflV^Tt (3RS, 4RS) -1 



3) (3R*, 4R*) 



(2— iJ^nn — 4 — :7/v:^n:7 3ir:i/v) — 3— p< 



15 ;^I^^^^/V-T?tttab. gtM^9=-/Vji^lSfB:fei^7X-^~i7fe^t^^ *i7K^^^hy!> 



IHNMR (4 0 OMHz, CDC13) b : 1. 51 (IH, ddd, J = 4. 
2, 12. 3, 25. 4Hz) , 1. 7 3-1. 8 9 ( 1 H, m) , 2. 52 

(IH, dd, J = 9. 9, 11. OHz), 2. 70 (IH, td, J = 2. 
7, 12. IHz), 3. 04—3. 08 (IH, m), 3. 10 — 3. 23 

(IH, m) , 3. 2 2 (3H, s) , 3. 4 5 ( 1 H, td, J =4 . 3, 1 
0. OHz) , 3. 54 (IH, dd, J=4. 2, 11. 2Hz) , 6. 9 
6-7. 01 (IH, m), 7. 10-7. 13 (IH, m), 7. 25-7. 
2 8 ( 1 H, m) 

ESI —MS Found : z 244. 1 [M+H] + 

mmm 3 5 

(6R. 8S) -6- [ (3R*. 4R*) -4— ( 2 - ^ n p - 4 - 



l-^/l^^^/l^] -5. 6, 7. 8-7^ 



h ^ t Kn dry y 8 -^—^V • 1 L -M^^^toMjt 
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n 4-effiv^fc;^t°l3 c-f y^^^y:7^^^- 1 (3H) , 4' -fc;°^yv^ 

5 1 HNMR (4 0 OMH z, CDC13) 6:1. 62—1. 68 (IH, m), 
1. 82 — 1. 95 (3H, m), 2. 08 — 2. 20 (2H, m), 2. 4 
1-2. 47 (4H, m) , 2. 90-3. 10 (3H, m) , 3. 20 ( 3 H, 
s), 3. 36-3. 39 (IH, m), 3. 55 (IH, td, J = 4. 3, 
10. IHz), 3. 94 (IH, brs), 4. 89 (IH, brs), 6. 
10 94-6. 99 (IH, m), 7. 08 — 7. 11 (IH, ,m), 7. 15 (1 
H, brs)', 7. 24-7. 28 (IH, m), 7. 46-7. 48 (IH, 
m) , 8 . 4 0 ( 1 H, brs) 

ESI —MS Found : m/ z 4 0 5.2 [M + H] + 
M^M 2 9 

15 (3RS. 4RS) —4— ( 2 - - 4 ^/V-b" U i^^- 5 -^/l^) — 

1) y - 5-y^x^^-4-yi^/l^\i°]) i^l^ 

7^7 5mL(C|^j|f ^{tijK^^fc'y v^^'J'.^.^/V:/^ 5: K3. 2 0 g (Dt" h 
20 ^ t Kn:77^7 5mL^|^^ 1. 5B#F^;6^{tT^?a{c:T?iTbfCo ^^T^> ^ 

31 ^/V= 4/1 ~@^^^^7V) J^lTi^SItt^ ^M-fb-^i^ 1 . 0 0 g ^ 

25 bT#fCo 

2) 5— :/n^— 2— :7/v::rn — 4— p«^/vt°y v'^ 

7]C?^T> _hlBl-^#fc'fb'a^i|^7 4 8mg(7):^^nn7i^/Vi^2 OmL^I^ 
^;!]Bx.fCo 0°C-e3 O^r^m^U SJ^^^^^^^^f-Mbl^c^. 1. 5H#Kit#b 
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5 iyxw^m=^^^^= 2 / 1 ) i^T^iiit^ mmit^^ sis. s m g ^^-fe^* 

3) 4- (4, 4, 5, 5-7"f^p^^/V- [1, 3, 2] i;i^;^=35^1^2}^^ n ^ ^- 
2— ^/V) —3, 6 — v^t Kn — 2 H— t°y v^^'— 1 — :557/V7j^^^^^^>'v'/V^^ 

10 M3t'^!l 2 5-1 1?>ffiV^fc 4 y v^^'- 1 -;*/V^sJ<>'M t e r t :/ 

7"/v^^v^^{S;0^«M3t#!j2 5-1 ^|Rl#(o::fe-fe{-<fc DS;^;^^tTV\ ^M'fb-^^i 

6 . 8 3 g ^^^m-^m t L-xmco 

4) 4— (2-:7/^:^-a — 4— p<9^/wt;°y i?^'— 5 — f/v) —3, e-v^tKn 

15 - 2H — b°y i^^- 1 -;^7/^/}^'>'^^>'v^/V:3^;^7^/V- 

^3t<?!|2 5-2-^'>lV^fcl -i5^nn-2-3— K^^-€^&t/4- (4, 4, 
5, 5 -7^ [1, 3, 2] v=;^^i^/j<n7:/-2 — f/V) -3, 6 

— v^t Kn — 2H— t;°y v^:/— 1 — :>&/l^^^:x^t e r t — >'"^/l^:3zp<.-7^yl^(Dftt> 

ic_hiB2^t;«3-e#7t5-:/n^-2-:7/v;^n-4-p<^/vt°y v'^^:s.y«4 

20 - (4, 4, 5, 5-7^b^7^^/^- [1, 3, 2] i^:^^'^:^X2 y 2 

JV) —3, 6 -v^fc Kn- 2H- t°y v^V— 1 -;^/l/>^^>'^^>'v^/^^-^^/l^^ 

ffiv^^}Sy?)^(i^3t^j2 5-2 ^S'fki'^^i 8 8 

5) (3RS, 4RS) -4- ( 2 - 4 9^/Vfc:° y v^^/- 5 — T 

25 ) — 3 — ^ b^iXt:°^y v'^'- 1 —10}Vi$.>'W.-^^'y^y^^^^y^}^ 

^at^dl 2-2-t?ffiV^/c:l-^i/v>/V-4-o- hy/1^-1, 2, 3, 6-7" 

t>^cCV^^a/^)^«M3t^!il 2-2 (3RS, 4R 

S) — l-^>'i:^V2^-y^^u:^:=./U—4— ( 2 — - 4 ^/^t:° y 
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(2— 7/V;^n-4-7<g^/H::°y v^^-— 5 — f/V) -4 — tK^^iXt" 
y v^^cDi'^'^^) 4 8. 8 m g ^M^T^JVT^ r:^t UT^fCo # b tbfc^fl-^^^ 

14-2^ IH^o^^&^c: J; «9 ^;^;;^tf V \ ^S'ft:-^^) i 9 . 4 m g 

6) (3RS, 4RS) —4- ( 2 — l^/^::^^ — 4 y v?:/- 5 



MiiaM 1 2 - 3 -Tr^l V ^ fc (3RS, 4RS) — 1 —^ly-J;V— A - o — V D 

10 ftfe.«^3tM 1 2 - 3 2^ J: (9 Si:S^^TV^, mMWL-^m 13. 6 m g ^ 

IHNMR (4 0 OMHz, CDC13) 6:1. 91-1. 94 (IH, m), 
2. 07-2. 22 (IH, m), 2. 39 (3H, s), 2. 60-2. 74 
(IH, m), 2. 84-2. 93 (2H, m), 3. 17 (3H, s), 3. 
15 40-3. 46 (IH, m), 3. 68-3. 78 (2H, m), 6. 72 (1 
H, s) , 8. 11 (1 H, s) 

ESI —MS Found : m/ z 2 2 5. 2 [M+H] + 
^SfeM 3 6 ~ 3 7 



(7R. 9S) —7- [ (3R*. 4R*) —4— ( 2 — - 4 - ^ 



t°y 


-5 — i ?V) - 3 f^v-fc'^y v^i/- 1 — T/Vp^^/l^] -6. 7, 


8 , 9 — 


■7" t Kn- SH-iXiJ' [b] fc" y i^:/- 9 /V • 1 




S$:^*3J:l/ (7R, 9S) -7- [ (3S*, 4 S *) -4- (2-7 


;V:^x:l — 


4— p«^/Vt:°y V?:/- 5 — f/W -3— 7« h^iXt'^y v'i/- 1 — i ?V 




-6. 7. 8, 9 -7" b ^ t Kn - 5 H- v^^ [b] y 


:x— 9 — 






15■T?^V^:^c: (3S*, 4S*) - 4 - 0 - h y /l^- t:"^ y v^i^- 3 - 
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A (iJ^V-fe/l^tt^CH I RAL C E L OD;^^i^> 2 c m X 2 5 c m ; 0 . 

L/m i n) -e5>itb. 5fefirM^>e)^b (7R, 9S) -7-C(3R*, 4R 
*) —4- (2 — :7/^^n — 4 — 7< 9^/^t:°y v^:x— 5 — //l^) — 3 — ;^ b ^"iXfc;" 
5 v'iX- 1 --f /l^P^^/V] —6, 7, 8, 9-7^ h^t Kn — SH-iXiJ'n-^ 

[b] >^^- 9-::^— . 7mg^iE'gr,7'ce/v:7:r;^^ LT. 
2:^m (3S*. 4S*)#:2. 2 m g ^^-feT^/l-:7 r ^ i: bT#fCo 
fi*ill^-l?fc-5fci6. 'SHJi. — :^^3R*, 4R*f2|s:i:, fto^SS*, 4S* 

iriJlj: 0. (3R*, 4R*) #:2. 4 m g . (3S*, 4 S *) f^^ 
3. lmg^-?:ti.-€tLefe|l|#:t bT#fCo 

mMm3 6(Di[:^m (3r*, 4r*) it 

^W^m?. 8^ ; i^V-irM±MCH I RALCEL OD:^ 

15 9J>>. 0. 46cmX25cm;0. 1 %v':2^^/vr 5: ^=^^i^://^ y'T'n 
li°/l^T/l^=^^/l-=4y 1 ; MM ImL/min) 

IHNMR (4 0 0MHz, CD30D) 6 : 1. 2 8- 1. 3 6 ( 1 H, m) , 

1. 58 (IH, t, J = 12. 5Hz), 1. 97-2. 15 (3H, m), 

2. 25-2. 31 (IH, m), 2. 43 (3H, s), 2. 57 (IH, t, 
20 J = 10. 6Hz), 2. 71 — 2. 81 (3H, m), 2. 92 (2H, d, 

J = 7. 3Hz), 2. 99-3. 05 (IH, m), 3. 32-3. 39 (1 
H, m), 3. 49 (IH, d, J = 12. 5Hz), 3. 73-3. 80 (2 
H, m) , 4. 47 (2H, s) , 5. 05 ( 1 H, d, J = 6. 6Hz) , 6. 
90 (IH, s), 7. 25 (IH, dd, J = 5. 1, 7. 3Hz), 7. 6 
25 1 (IH, d, J = 7. 3Hz), 8. 09 (IH, s), 8. 26 (IH, d, 
J=4. 4Hz) 

E S I -MS Found : m/' z 4 00. 2 [M+H] + 

mmm3 7(D^t^m (ss*, 4s*) 

^^i#B#^^ 11. 7^ (tft^m^:^ ^ A ; -feM±MC H IRALCEL OD 
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10 



15 



;^7 9A, 0. 4 6 cmX 2 5 cm ; 0. 1 % v^^^/l^T 5: 
n tVVT/V =1^/1/= 4/1 ; ImL/min) 

IHNMR (4 0 0MHz, CD30D) 5 : 1. 2 7— 1. 3 6 ( 1 H, m) , 

1. 58 (IH, t, J = 12. 5Hz), 1. 96-2. 00 (IH, m), 

2. 05 — 2. 15 (2H, m), 2. 24 — 2. 29 (IH, m), 2. 43 
(3H, s), 2. 51-2. 59 (IH, m), 2. 71-2. 81 (3H, 



m) , 2 . 8 8 



05 (3H, m), 3. 20 (3H, s), 3. 32-3. 



38 (IH, m), 3. 49 (IH, d, J = ll. 7Hz), 3. 71 — 3. 
80 (2H, m) , 4. 46 ( 2 H, s) , 5. 05 ( 1 H, d , J = 6. 6H 
z) , 6. 90 (IH, s) , 7. 25 ( 1 H, dd, 5.,1, 7. 3Hz) , 
7. 61 (IH, d, J = 7. 3Hz) , 8. 09 ( 1 H, s) , 8. 26 (l 
H, d, J=4. 4Hz) 

ES I —MS Found : m/ z 4 0 0. 2 [M+H] + 



"'a^m 3 0 

4- (2- 



1) 4— (2— i/ry 7rc^/l/) -3, 6 — v^t Kn — 2H- t:°y v'^^- 1 — ;i{7 



;b»9 (c:2-:/ 

2) 4— (2- 



lih-^m 7 8 4 m g VX^t 



o 



:7 3i - /i^) t"^ y 

1 2 - 3 T^^V^fc (3RS, 4RS) - 1 4 - o - f y 



m-i.M^m i2-3t mm<D:ivm<ix ^ R}^^^n\^\ 



m-^m 2 2 m g ^m: 



25 t l^Xnt: 



ESI —MS Found : m/ z 187 [M+H] + 
^M^i) 3 8 



(7R. 9S) —7- [4- (2--^Ty 7rc^/V) Ti°^y ----^ 



/l^] — 6. 7. 8, 9— 7" b^b: Kp — 5H — iX^n^^^ [b] fc:°y>^^-9 
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5l?fflv^/c (3s*, 4s*) -4-0- h y/^-t°-<y v?^-3- 

5 #fCo 

1 HNMR (3 0 0 MH z, CDC13) 6:1. 67 (2H, m), 1. 79 
(5H, m) , 2. 15 (4H, m) , 2. 6 2 (3H, m) , 2. 8 8 ( 1 H, 
m), 3. 00 (2H, m), 4. 95 (IH, d, J = 9. IHz), 5. 3 
6 (IH, bs) , 7. 13 (IH, m) , 7. 3 2 ( 1 H. m) . 7. 4 3 ( 
10 2H, m) , 7. 5 7 (2H, m) , 8. 3 6 ( 1 H, d, , J = 5 . OHz) E 
S I —MS Found : z 3 6 2 [M+H] + 

m^m 3 1 

(3R*. 4S*) -4- o - b y/I--- fc'^y v^^^- 3— 
7"/V:feJ;I/ (3S*. 4R*) -4- o - h y/l^-b:"^!; v^>^- 3 

1) (3RS, 4 SR) - 1 -^9^/V-4- o- h y /V-lf-^y v^i/- 3-;^;/P 

^^#ffl^T^ 2 . 0 M o - h y /^-^ r> A 7' n 5: K - ^ 

yV^?^ 11. 6 m L s> j^g^yV^— r /V 1 8 0 m L t^m^ - 4 0 °C-t:T W =1 y 

) 1. 8 0 g<Dv?^9^/V^— 7"/l/2 0mLt«^^^o < ^9;?]P;t.. |lI?a^}e:T2H# 

25 X^tzM. y ^^^^ ^M^^u-^h^^^-y^— i^nu -^;v 

A/t^ ^ / — 7^= 5 0/1) (CT^ill*^ bfe^#J 1 . 4 0 g ^#fc:o ^^#H 
MT^ ^^#11. 4 0 g(Dx h^t Kn7^^5 0mL|^l^(C7Kf^T;^ y "^i^- 

t e r t b =3rix K 0 . 6 4 g ^jpx.. 1 ^mmw\^tio 
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Kx^j^mmu \^mmit^m o . 9 2 g m^t^o 

2) (3R*, 4s*) -4-0- by/^-t°-^y v^^^-3-;^7/^7jf^^^p«^/^ 
5 a:i^^yV:ioJ;tJ« (3 S*. 4 R *) - 4 - o - b y /V- y v?^'- 3 

Mat^!l2 2-3-effiV^fcl. 1' -iy?^^;v-:^\i°vi [2, 3-S^tKt3-i 
H — <ly 3 . 4 ' - y V?:/] CQ-ftt? ^9 {--hlB 1 -Tr^fc-fb-^^i^^ 

^fi!l{^M3t#!l2 2- 3 9 (3RS, 4SR) -4-o-fy/V' 

10 — t:°^ y v^^-— 3 — 5^/Va^^-7^7lx 2 8 7 m g ^,#fCo 

IHNMR (2 0 OMHz, CDC13) 6:1. 38 — 1. 61 (IH, m), 
1. 70-1. 85 (IH, m), 2. 37 (3H, s), 2. 70-2. 94 
(3H, m), 3. 11-3. 26 (2H, m), 3. 26-3. 45 (IH, 
m), 3. 42 (3H, s), 7. 00 — 7. 21 (4H, m) 
15 ESI —MS Found : m/ z 2 3 4. 3 [M+H] + 

_h|B^-fe3:#:i 0 1 m ^ y M> (i^V-irM±^CH I RALCEL 

OD;*^A^ 2cmX25cm;0. 1 %>^^^/^T ^ ^^^f-^'X-Y y :/n 

t:V^T/^=i— /V= 9/1 ; 15mL/inin) -e^^5>#JU> ^tefrW^ ( 

: 14. 5^) (3S*, 4R*) - A - o - Y ^Jl^ 

20 - 3 5 1 m g ^> (i*:^0#P^ : 1 7 . 0 ^) 

IrI (3R*, 4S*) 4 7 m g ^^tfdo (M#(^*lRl^"efe ^ fci^s ^g! 
— ^^3R*, 4S*#:i:^ 'te;^^3S*, 4R*#:^Ufcio ) 
^frW^ (3 S*, 4R*) W- 
IHNMR. E S I -MSJi7-fe^#:<i:|llCo 
25 #111:$^ (3 R*, 4 S*) #: 

IHNMR. E S I -MSf*^-fr5:#:^|RlCo 
'!j 3 9 ~ 4 0 

(7R. 9S)-7-C(3R*. 4 S*) - 3 -y^ h=3rv';»/^;j^^:r:/V-4 - o 

- h y /i^-fc°^y v^>^- 1 — r/v^^/i^3 -6. 7. s. 9— T^b^i^Kp-s 
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H-'>^p^:r^ [b] 1:°]) i^:y-9-:t—/Ui3Xiy (7R. 9 S) -7- C ( 
3S*. 4R*) - 3 h=3r->;^/P.i<::^/V-4- o- MJyl^-t^'^y 1 
— fyy^^/V] -6. 7, 8. 9-7^ h^t: Kn— SH-iX^P^T"^ Cb] 

5 1) (7R, 9S) 9 — t e V t 7 — C ( 
3RS, 4SR) -3-?i h^-y:^/l^-^:=^/^-4-o-hV /^-i^°^V 
— ^/l^^^/V] —6, 7, 8, 9-7^ h7t Kn— 5H->^^n^-7°^ Cb] fc" 

^Jfe-^i] 1 5 -effi V ^ fc (3s*, -4-0- hy/v-t°-<y v'V-S- 

10 /^(JD-f^t? «9 fcl^ag^^iJ 3 1 -e#fc^#^#Jtu(^ (3RS, 4SR) -4-o- 

j; K) ^j^?^^tv\ ^S-fb-^t) i 7 4 m g ^#fco 



2) (7R, 9S) —7- C(3S*, 4R*) - 3 - ^ h =3f-ix;;i;/V2j^^ -/V- 4 
15 - o - b y /l^- t°^y v?^^- 1 — <;V;^^M -6, 7, 8, 9-7^b9tKn 

- ^U-Z^^ n^^^ Cb] fc'y v^^'- 9 *5j;t;^ (7R, 9 S) -7 

- [ (3R*, 4S*) - 3 hd{^v';^7/V#^/P- 4- o - h y /V- t:°^y 
V- 1 —f/V^ 9^/1^3 —6, 7, 8, 9— X h^fc: Kn— 5H — -^iJ^p^:/^ [ 

b] \f})^Jiy-9—^^/]y 
20 ^»!|9~1 0-2"effiV^f^: (7RS, 9 S R) -7- [8-Tif- 

[3. 2. 1] ;^i^i5^-3, 1' ( 3 ' H) — fy^^y':^^^'] - 

S-^/l^^^/l') — 9 — t e r t — y'9^/^v^p^5^/W:yy /V:^=3f-ex— 6, 7, 8, 
9 -7" h ^ t Kcf - 5 H- v':^^ a-^y':^^ [b ] fc" y v?;xof^:b «5 (cJhtS 1 "eWc-fb 

25 ^(^v^t;^7^1/:^-v— S-^#)^#fCo #btLfc-i^T:^7"W;e-^— 

'l±;&yA (i^V-fe/Vft^CH I RALPAK AD:^yA^ 2cmX25cm^ 

/I ; 2 OmL/m i n) T'^ItU 3fefT®5> (f^itBt^l : 6 2. 6 5)-) 

(7R, 9 S) -7- C (3S*, 4R*) - 3 -y h 
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4-0- by/l'-t'^y T/V-P^^^-ZV] -6, 7, 8, 

5li — iy^ Cb] t:°y 9 /k4. Smg^^-feT^/V 

:7T;^ibT. (I^^Btfel : 6 6 . 2 .IH ( 3 R*, 4 S *) ^ 

mMm3 9<Dit^m os*, 4r*) #: 

IHNMR (2 0 OMHz, CDC13) 5:1. 50-1. 94 (5H, m), 
2. 06 — 2. 33 (4H, m), 2. 38 (3H, s), 2. 53 — 2. 92 
(4H, m) , 2. 9 2-3. 2 3 (4H, m) , 3. 4 3 (3H, s) , 4. 
10 89 — 5. 00 (IH, m), 5. 20 — 5. 60 (IH, ,brd), 7. 00 

— 7. 30 (5H, m), 7. 40 — 7. 50 (IH, m), 8. 33 — 8. 4 
1 ( 1 H, m) 

ESI —MS Found : m/ z 4 0 9. 3 [M + H] + 

mmm4 0(D^t-^m ok*, 4s*) f^is: 

15 1 H NMR (2 0 0 MH z, CDC13) 8:1. 49-1. 92 (5H, m), 
2. 0 5 — 2. 2 9 (4H, m) , 2. 38 (3H, s) , 2. 51 — 3. 24 
(8H, m), 3. 42 (3H, s), 4. 88 — 5. 00 (IH, m), 5. 
18 — 5. 62 (IH, brd). 7. 01-7. 31 (5H, m), 7. 40 

— 7. 50 (IH, m), 8. 32 — 8. 41 (IH, m) 
20 ESI -MS Found : m/ z 4 0 9.4 [M+H] + 

MM 4 1 ~ 4 2 







-1 — fyi^p^^/v] —6, 


7. 8, 9—7^ t 


— 5H 




[b] 


y V - 9 - 7V:fe 


J;!)^ ( 7 R, 9 8) - 7 - 


C (3 


S*, 4R*) - 


- 3 - 


t; K n iXp^ ^/V— 4 — 


o - h y /V- y v^i/- 


1 — r 


;]ypi. — 6 


. 7, 


8 , 9 h 7 t Kn — 




fy V? 



25 



>-— 9 7l^(?:)M3g 
ll^feMS 9~4 0 - 1 -eWcft:-^*^ 7 OmgO-T" h^t Kni^'^^^SmL^I^ 
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2 0/1) \ZrC'i^W^Wi b (7R, 9S) -9-tert -T'^/Vv't^ ^^/Vv-^ 
5 r^/i/^:3^v'- 7- C(3RS, 4 S R) — 3 — t =¥i^^ 4 - o - MJ 

}V—\f^^)\/Z^—\—4^V:^f-M —6, 7, 8, 9— 7^ h^t Kt3— 5H — v- 

^LCDWi.'^m^WMm 9 — 10-2^ lHl^?'ce:^?*-^'M;^;^^^tv^, #e)tLfcv>T;^ 

7^ ^^-^#1 4 . 3 m g ^ ^ (i5^V -^MiM C H I R A L C E 

10 L OD;5&^A^ 2cmX25cm;0. \%-J^=f-;\^T ^ / V 

:/n t:VVT/l/=i— 1 7/3 ; 1 5mL/mi n) T^^-Itb. 3fefT®^ 

(^«:i^0#rHl : 15. 9 5» (7R, 9S) -7- [ (3S*, 4R*) -3 

-t Kn:3riXp<5^/V-4- o— by7l/-t°^y v?^'- 1 — ^/Wp^^/V] —6, 7, 

8, 9-'7' h^t: Kn-5H— Cb] y v'^'- 9 /l-2 . 4 
15 mg ^i6#,T^/V:7T^^ bT. ^W:^ (##B#f^ : 20. 2i^) ^^b. IrI (3 

R*, 4S*) 8mg^^-feT^/V:7T;^^ bT#fc 

5fcJe). ig:i:_L. — ;^^3R*, 4S*f^^. ftii::^^3S*, 4R*#:tbfc) o 

%Mm ^ \ <D\\l-^m (3S*. 4R*) #: 

IHNMR (2 0 OMHz, CDC13) 6:1. 40-2. 29 (10 H, m 
20 ), 2. 32 (3H, s), 2. 51-2. 74 (4H, m), 2. 81-3. 
10 (2H, m), 3. 18 — 3. 32 (2H, m), 3. 38-3. 48 (l 
H, m), 4. 90-5. 00 (IH, m), 7. 04-7. 35 (5H, m), 
7. 40-7. 50 (IH, m), 8. 32-8. 40 (IH, m) 
E S I —MS Found : m/z 381. 2 [M+H] + 
25 mMm4 2(Di\^-^m (3R*, 4S*) #: 

1 HNMR (2 0 0 MH z, CDC13) 6:1. 40-2. 29 (10 H, m 
) , 2. 32 (3H, s) , 2. 5 0-2. 7 7 (4H, m) , 2. 80-3. 
07 (2H, m), 3. 18-3. 33 (2H, m), 3. 38-3. 50 (1 
H, m), 4. 90-5. 00 (IH, m), 7. 04-7. 32 (5H, m). 
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7. 40 — 7. 50 (IH, m) , 8. 32 — 8. 40 (IH, m) 
ESI —MS Found : m/ z 381. 4 [M+H] + 
MMM 4 3 ~ 4 4 



(7R. 9 S) -7- C (3R*. 4S*) —3— ( 1 - b Kp 1 - ^ 





-j^^/V) -4- o — MJ/V— t:°^y v^^-— 


1 — f/Vp^^/V] — 6. 7. 8. 


9 


-7" t Kn— 5H — n^:7°iJ7 Cb] 


fcf y 9 yi/ • 1 L —m 




^i^*5j;tJ? (7R, 9S) -7- C (3S* 


, 4R*) -3- (1 -t Kn^ 




- 1 — m^/lx) _4_o— MJ/V— 


1::°^ V x^^^- 1 /V^ — 


6 


. 7, 8. 9-7^ t Ko- SH-i/i^a 








< 


■ 


# MMM 3 9 ~ 4 0 - 1 -t?#/c 


{k^i^ 6 8 m g h ^ t: Kn >^ 



15 p« 9^/^^ 1^7 A n ^ K^^l^ 1 7 5 At L ^;E)0 ^ 1 B#^^a# UfCo Si^^^StC 1 

Hj^^b (7R, 9S) -7- C (3RS, 4SR) -3- (1— hKn^^-- 
20 1 — 7« ^/V— or^^/V) — 4 — o - h y /V— t"^ y v^^- 1 -4/1^^ ^/l^] — 9 — 
t e r t 6, 7, s, 9— T^b^tKn— 5 

H-iyiJ^n^::/^?? Cb) y S?:/ 3 1 m g ^#fc:o 

T 1 8 m g ^ ^ (i^'V '^M±M CHIRALCEL 

25 OD;^7i^^ 2cmX25cm;0. 1 %>^J^9^/^T 3: ^x ^=^i^:x/^ y :7°t:i 
tVl^T/V^— /V=9/l ; i5t3t 1 5mL/mi n) T^^^lfb. ^fe^frHr^- 

: 15. 5^) ;^^6> (7R, 9S) -7- [ (38*, 4R*) -3- (1 

- Kn :3^iy- 1 -pi ^7^-a:^^7V) - 4 - O - b y /V- V?^'— 1 — Y/V 

p^g^/I^j -6, 7, 8, 9-7^ h^fc: Kn- SH-iXiJ^ Cb] fyv^i^ 
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-9-:^— /V6. 4mg^. ii^W^^m : 19. 2^) IH (3R*, 

4S *) 3mg^#fCo /^cife. igSlJi^ — 3 R 

*, 4S*j^t. m:)f^3 S*, 4R*Wit\^fCo ) 

m^i^ir^^tKX^ (7R, 9S) -7- C (3S*, 4R*) -3- (1-t 
Kn^Sf-v-— 1 — rc^/i/) -4 - o — h y /V-t:°^y v'^^- 1 — 

-6, 7, 8, 9-7^ f^t Kn-SH-v'iJ^n-^^'iJ? [b] t°yv^>'-9 
/V- *5j:t5 (7R. 9S) -7- C (3R*, 4 S *) 

10 -3— (1 -fc Kn^^j^iy- 1 -^^/k-^^/v) -4-o->y/v-t°-<y 

— 1 — —6, 7, 8, 9— X t Kn — 5H — i>'i^n^:7'c5' Cb 

] t°y i;?^- 9 ' 1 L-M^m^&^-^:^^-ene-fellI#:<^; LTttfCo 

^»[| 4 3 (D-ft-^^I ( 3 S *, 4 R *) 

IHNMR (2 0 0MHz, CD30D) 6:0. 79 (3H, s) , 1. 00 
15 (3H, s) , 1. 2 3- 1. 6 9 (2H, m) , 1. 81-2. 33 (4H, 

m), 2. 39 (3H, s), 2. 53-2. 91 (3H, m), 2. 91-3. 

24 (5H, m), 3. 30-3. 48 (IH, m), 3. 56-3. 72 (1 

H, m), 3. 90-4. 07 (IH, m), 4. 42 (2H, s), 5. 00 

-5. 10 (IH, m), 7. 01-7. 38 (5H, m), 7. 57-7. 6 
20 7 (IH, m) , 8. 2 3 — 8. 31 ( 1 H, m) 

ESI —MS Found : m/^ z 4 0 9. 4 [M+H] + 

mMm4 4<D^t^m (3R*, 4S*) #: 

IHNMR (2 0 0MHz, CD30D) 6:0. 78 ( 3 H, s) , 1. 00 
(3H, s) , 1. 21-1. 69 (2H, m) , 1. 8 2-2. 3 8 (4H, 
25 m), 2. 40 (3H, s), 2. 55-3. 20 (8H, m), 3. 30-3. 
47 (IH, m), 3. 57-3. 71 (IH, m), 3. 91-4. 09 (1 
H, m), 4. 42 (2H, s), 5. 00-5. 10 (IH, m), 7. 01 
-7. 38 (5H, m), 7. 58 — 7. 67 (IH, m), 8. 21 — 8. 3 
1 ( 1 H, m) 
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10 



15 



ESI —MS Found : m/ z 40 9.4 [M+H] + 

mMM A 5 

(7R. 9S) —7— C (3R*. 48*) - 3 -T-fe^/I>— 4 — o - b U /V- 
\i°^V jyzy—l — —6. 7. 8. 9 -7^ b Kp- 5H — P 
^Zf^ Cb] fc°y v^^^-9-;j-— /VcDMot 

1) (7R, 9S) - 9 - t e r t — :7'5^/^i/^9^/^->^^/^;^=3f-.>_ 7 _ (; ( 
3R*, 4S*) — 3 b^iX:;(7/V/}f=^/P- 4 - o - MJ/V— t°^y i^^'- 1 
— f/V^^^/l^] -6, 7, 8, 9— 7^ h^t; Kn — SH-iXiJ^n^lT'i?^ Cb] t° 



l^lfe^ij 1 5 -e>fflv^fc (3s*, 4 8*) -4 - o - h y /i^- t°-<y 3 - 



/l/(Dftt) !9 iclM^t^ll 3 1 (3R*, 48*) -4-o-by /U— fc" 



5 8 m g 



2) (7R, 98) -7— C (3R*, 4 8*) - 3 -Tir^/P 



o- b y 



J3 ^ O 



yv'V'-l — T/Vp^^/H —6, 7, 8, 9 -7^ t Kn- 5H — 



_hlB 1 -e#fc'fb:'a'i^ 5 8 m g <7)3i iJ? y — 3 m L ?§?gic:7X^^b y ^ A 2 . 9 
lag^Mx.. 17 B#PhW^ UfCo ^(D^ 2 M7Kmit'r hV ^ Ayjc?^?^ 2 m L JP 
20 $feic:2B#^jS^5lbfci„ ^^^©^Utbtl^fcaS^^;^^ 9^/1^^— 7^/1^ 2 m 

# 0 °C-r 1 . 2 0 ^/V y ^ A - i;?ai^/Vcn— 4 0 L ^tMM 

yPi^//^ iJ^y— /W=2 0/1) tCT^ii3^Mb (7R, 9S) -7- C (3 8*, 
4R*) - 3-T-fe^/^-4 — o - h y/V-fc°^y i^:^- 1 — f/Vp<^/V'] -9 
— t e r t — y'^^Vv'p^ 5^/V-iy7^/^:^=¥iX— 6 , 7 , 8 , 9 —7^ h 7 t K^^ — 



wo 2005/085228 



138 



PCT/JP2005/004264 



io-2t mm^^:^W:-VK};K^^m\ mmit^^ 2. 2 m g ^m-^r^e/u-y r ^ 



IHNMR (2 0 OMHz, CDC13) 6:1. 50 — 1. 83 (7H, m), 
5 1. 82 (3H, s) , 2. 0 5 — 2. 2 6 (4H, m) , 2. 32 ( 3 H, s 
) , 2. 4 8-2. 7 4 (2H, m) , 2. 7 9-3. 3 2 (4H, m) , 4. 
9 0 — 5. 0 0 (IH, m) , 5. 2 0 — 5. 5 5 ( 1 H, b r d) , 7. 05 
— 7. 31 (5H, m) , 7. 41-7. 50 (IH, m) , 8. 34-8. 4 
1 (IH, m) 

10 ESI— MS Found :m/z 3 9 3. 1 [M+H] ,+ 

3 2 

(3RS. 4SR) — 4-73^^/I^-l::°^y v^>-— 3 — ;^/l^/j^VM^^/l^J^;^-7^ 



10. 9mg ^SfelUft:^ UT^fc 
1 HNMR (3 0 0 MH z, CDC13) 6:2. 02-2. 07 (IH, m), 
2. 35 — 2. 49 (IH, m), 2. 95 — 3. 16 (3H, m), 3. 3 
20 9 - 3 . 48 ( 4H, m), 3. 65-3. 77 (2H, m), 7. 22-7. 
3 4 (5H, m) 

ESI —MS Found : m/ z 2 2 0. 3 [M+H] + 
;M 4 6 ~ 4 7 

(7R, 9S) - 7- [ (3R*, 48*) - 3 - Kp y-p^ ^/V- 4 - :7 

25 





1 — -Y/V^^/H —6. 7, 8, 9- 


X t Kt2- 5H — 




[b] t°y 9 (7R, 


9 8) - 7- C (3 8 


*, 4R*) - 


- 3 — K n ^ ^/V— 4 — 17 r^/P— t:° 




^/l^] —6, 


7, 8, 9--7" h^t Kn-SH-v'^n^ 


•z^^ Cb] \£3^J'i^- 


9 — /kd; 


!^:is. 
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1) (7R, 9S) —7— [ (3RS, 4SR) — 3 — h ^i^::^ 

4— :7 3:^/V'— v'^^— 1 — — 9— t e r t —y^^/UZ>?^ ^/U 

iX^-/V;^-:3^i/— 6, 7, 8, 9 — 7^ t: Kn- 5H.— [b] fc° 

5 ^Jfe^J 1 5 TfflV^fc (3S*, 4S*) -4-0- MJ/V-t°^y v?:/-3- 

E S I —MS Found : z 5 0 9. 4" [M+H] + 
10 2) (7R, 9 S) —7- C (3R*, 4 S *) - 3 - t: KP =^^>7« ^/^- 4 - 
:7ai=^/V-t:'''^y v^:/- 1 -^/Vt^^/V] -6, 7, 8, 9-7"b^tKn-5 
H-iXi^^ Cb] fc;°y v^^- 9 /K *5j;tJ« (7R, 9 S) -7- C 

(3S*, 4R*) — 3 - t Kn=^v'^9^/1^— 4— :7ai^/V— f^y v?>^— 1 — 

-6, 7, 8. 9-x h7 t Kn— 5H-v^i:7t3^7°iJr [ b ] t:° y 

15 9— /V 

^liM4 1~4 2-effiV^:fc (7R, 9S) -7- C (3RS, 4 S R) -3 — 
p< b 4 — o — h y /V- y >^i/— 1 — ^/Vp^ - 9 - t 

e r t ->''^/Pv'^5^/^^^7^/V;r=3riX- 6, 7. 8, 9— 7^h^tKn-5H 

/V-%h^CH I RALCEL 01^:^9 J>>^ 2 c m X 2 5 c m ; 0 . l%v^3i^/V 
T5;^/, ^^i^>'/''l' yiT'n fcVVT/V=i— 1 7/3 ; 15mL/mi 
n) ^fr®^ (|^i^B#rai6. 3^) yif^fc (7R, 9S) -7- [ ( 

25 3 S*, 4R*) - 3 — t Kndriyp<^/V-4-7rc^/V— f^y v'>'- 1 ->r 
/l^T^^/V] -6, 7, 8, 9— 7^ h7t Kn-5H-S/iJ^n^:7"i5? [b].t;°yi;^ 
V- 9 /l^ 14. 9 m g ^iSfeT^/V7 t i bT. #®:^ (^^^B#Pb1 2 2 . 

6 5» <fct)|ll (3R*, 4S*) #:14. 8 m g %il-feT^/^:7 t <Ji b-C#fcio 
(M^tt*lHl^t?&^fcie). '^H-b^ — ::^^3R*, 4S*#:i, m;^^3S*, 
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^m^~t^:itlZ^^ . (7R. 9S) -7- C (3S*, 4R*) -3-tK 

u^-yy=f-ju—4 — yx.=-/i—\f^VJ^^^-i-4/^y'^^^l —6, 7. 8, 

5 9— 7^ b^fc Kn— 5H-iyi5^n^:7°i5^ [b] t°yv*>'-9-:^ — /V-IL— 1@ 
:^m&l 7. 4mg*5j;U^^ (7R, 9S) -7- [ (3R*, 4S*) -3-t 
Kn^v'7{^/V-4— -^ruc^^/V-t'^y >^>'— 1— -6, 7, 8, 
9 -7^ t Kn- 5H-iy^ n-^:7°c? [b] fc;° y >- - 9 - /V • IL-^g 

^m:^ 18. 0 1^ g ^^tl^^nU-^mPf t L-XWfCo 

10 mmm 4 e (Dih-B-m (3s*, 4r*)#: 

IHNMR (3 0 0MHz. CD30D) 6:1. 35 (IH, q, J = 12. 
8Hz) , 1. 60 (IH, t, J = 12. 5Hz) , 1. 98-2. 39 (5 
H, m) , 2. 6 8-3. 2 4 (8H, m) , 3. 3 0-3. 4 3 (2H, m) , 
3. 69-3. 83 (2H, m), 4. 45 (2H, s), 5. 06 (lH, d, 
15 J = 7. 5Hz), 7. 21-7. "3 6 (6H, m), 7. 63 (IH, d, J 
= 7. 5Hz) , 8. 27 (IH, d, J=4. 5Hz) 
E S I —MS Found : m/ z 3 6 7. 1 [M + H] + 

4 7 (Dih-^S^ (3R*, 4S*) 
IHNMR (3 0 0MHz, CD30D) 6:1. 35 ( 1 H, q, J = 12. 
20 4Hz) , 1. 56 — 1. 65 (IH, m) , 1. 98-2. 43 (5H, m) , 
2. 67 — 3. 24 (8H, m). 3. 30-3. 43 (2H, m), 4. 45 
(2H, s) , 5. 06 (IH, d, J = 6. 8Hz) , 7. 21-7. 36 
(6H, m) , 7. 62 (IH, d, J = 7. 6Hz) , 8. 27 ( 1 H, d, 
J = 5. 2H z) 

25 ESI —MS Found : m/ z 3 6 7. 1 [M+H] + 
^jgM 3 3 

(3RS. 4SR) -3-7/V;^Pp^^/V-4-o- fy/i^b'^y v^^t^Mat 

1) (3RS, 4 SR) - (l-p{f^/V-4-o- b y/l^f-^y i^>'-3--l'/l- 
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mm^mM.T^ M3tM3 1-l-CWc (3RS, 4SR) 
o _ y v?^— 3 — :3^7/V/K:x^7^^/V^;^7^7^5 O Omg (D-t^ b7 t K 

0 °C(CT 3 0 i^MW bfCo Sj^;|^(c:7K 0 . 1 5 m L , 15 %7}^miti- hi) ^ 
5 ^^^0. 1 5 m L J; tJ^yJc 0 . 4 6 mL ^jlHWx.. ^tSJ^lT 1 BtrBm^bfdo 

n n ^;VJ>./ ^ / — /V= 7 0/3 0) (^-C^itlt^ b^M-ft:-^^ 4 7 0 m g ^ 
10 2) (3RS, 4SR) — 3— :7/W::^cip<^/P— 1— ^^/k— 4 — o— hU/I^t:", 

^at#i|l 5-2-efflV^fc (3R*, 4R*) - 3 - t Kt^ ^ v^- 4 - o - h U 
/Vt°^y 1 -;^7/V;ij^V^ t e r t -■:/5^/V:3i;^-7^/i/0'f-t:b X> t--blB 1 "^it 

15 -^iii^^tfco 

3) (3RS, 4SR) — 3— 7/k;^-np«9^/k— 4 — o— h y/kt:°^y 

^ati^!]2 2-3-effiV^f::l. 1' -^J> :^=f-;V-^\^xi [2, 3-v^tKn-l 
H - /V- 3,4'- t:"^ y <^)ft D {-±Ifi 2 -Citfc-fb-^i^ ^ffi V ^ 

20 ttv'y ;^7-yVk;«/7^iJ^n^ hi?'^^-!'— (^=3f-ih^/@^^:^^/^= 7/3) 

1 HNMR (4 0 OMH z, CDC13) 6:1. 63-1. 79 (2H, m), 

2. 05-2. 14 (IH, m), 2. 32 (3H, s), 2. 70-2. 77 
(2H, m), 2. 83 (IH, td, J=4. 0, 11. 7Hz), 3. 15 

25 -3. 20 (IH, m), 3. 36 (IH, dd, J = 3. 0, 12. 3Hz), 

3. 95-4. 23 (2H, m), 7. 08 — 7. 26 (4H, m) 
ESI —MS Found : to./ z 2 0 8.1 [M+H] + 
^Ji'f^!l 4 8 ~ 4 9 

(7R. 9S) -7- [ (3R*. 4S*) - 3 -:7yk;^P p< ^/k- 4 - o - h 
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^n^^^ [b] ti°y v'>--9-;e— 1 L-rS^#l^jSj:i;^^ (7R. 9 S) 

-7- [ (3S*. 4R*) - 3 -:7/V;f MJ/I^fc'^y 

- 1 — -6. 7. 8. 9--7^ KP-5H-iXi^P^:7°^ fb 



5 ] \f y >^>'— 9 — /V • 1 L — M^M^^coMj^ 

1 5-effiv^fc (as*, 4s*) -4-0- MJ/^-t°-<y >^>'-3- 

•^—U^^ ^ bX 2 5 . 5 m g #fCo i o v?t;^-7" 1/;^-^— ?M'^#i^7fe^??&t4;& 

10 (i5?V-feM±MCHRALPAK AD:;^7^.^^ 2 c m X 2 5 c m ; 0 . 1 

%v?ai^/VT 5: ^=3f.f-^/^ y:7"n l;VVT/l^=i— /V= 9 5/5; 2 0 

mL/mi n) "C^ilL. :$fe^T®^ (^itBtrsI : 1 2. 5^) (7R, 9 

S) - 7— [ (3S*, 4R*) - 3 -:7/V::^n7« ^/l— 4 - o — b y /Vt'^y 
v?^— 1 — ^/W] — 6, 7, 8, 9 — 7^ Ko- SH-iXiJ^ n^:/^ 

15 [b] t°y v?^— 9-:^— /V7. 2 m g ^^-feT^/V T UT. =^llf5j- 

l^^m : 13. 3:9-) m (3R*, 4S*) 1 0 . 4mg^ii^T^/V 

yr^tvxntio (M#fi*lilS-e&S:^cfe. {ggii. — ;^Sr3R*, 4S* 

20 ^mx.muKxmw^^. mm^m}±m^\^x (7r, 9s) -7- i os*, 

4R*) — 3 -:7/^;a-n^ 9^/1^-4-0 - h y/Hr°^y v^^- 1 — f/V-^^/l^] 
-6, 7, 8, 9— 7^ t Kn — SH-iXi^n^T'iJ' [b] t° y 9 
—/V- 1 L-t@:H^i^^*5J;0^^ (7R, 9S) -7- [ (3R*, 4 S *) -3 
-7/V;:^-n^^/V-4-o- by/Vt:°^y 1— ^/Vp^^yl^] -6, 7, 8, 

25 9-7" h^t Kn-5H-v'i^n^:7"i5^ [b] t:° y 9 /V • 1 L-M 

^liM4 8 (D'fb-^i^ ( 3 S *, 4 R*) 

IHNMR (4 0 OMHz, CDC13) 6:1. 62-1. 86 (5H, m), 
2. 02-2. 31 (5H. m), 2. 31 (3H, s), 2. 57 (IH. d, 
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10 



15 



20 



25 



J = 7. 3Hz), 2. 64 — 2. 71 (2H, m), 2. 85 — 2. 92 (1 
H, m), 3. 00-3. 02 (IH, m), 3. 14-3. 18 (IH, m), 
3. 95 — 4. 22 (2H, m), 4. 93 — 4. 96 (IH, m), 5. 41 
(IH, brs), 7. 06-7. 25 (5H, m), 7. 42-7. 44 (1 
H, m) , 8. 3 3-8. 3 5 (IH, m) 
ESI —MS Found : m/z 3 8 3. 3 [M+H] + 



MMM 4 9 (Dit^ 



(3 R*. 4 S*) #: 



IHNMR (4 0 OMH z, CDC13) 6:1. 6 2- 1. 86 (5H, m), 
2. 0 4 — 2. 2 9 (5H, m) , 2. 31 (3H, s) , 2. 56 — 2. 58 
(2H, m) , 2. 6 5 — 2. 7 2 (2H, m) , 2. 8 5,-2. 9 2 ( 1 H, 

m), 2. 97 — 3. 00 (IH, m), 3. 16 — 3. 20 (IH, m), 3. 
95 — 4. 22 (2H, m), 4. 93 — 4. 96 (IH, m), 5. 40 (1 

H, brs), 7. 0 6 — 7. 25 (5H, m), 7. 42-7. 44 (IH, 

m) , 8. 3 3-8. 3 5 ( 1 H, m) 

ESI -MS Found : m/ z 3 8 3.3 [M+H] + 

m^m 3 4 

(3RS. 4SR) - 3 -p<5^7V-4 - o - hU/Vb'^y v^>-(DM3t 
1) (3RS, 4SR) —1, 3--^p<5^/^— 4 — o - h y /Wf-^y 

0 °CiCXM^M 3 3-1 -Ctt^^c (3SR, 4RS) - (1-?^ ^/V- 4 - o - 
h y /Vt°^y 3 — f /V) — ^ ^ y—/l'2 3 7mg(Z)i57 n 5mL^ 

l^fC, b y ^-0. 4 5mL*5j;-C» iJ'^/v^/l^/j^cr^/l/i^ n y KO. 17 



sfe 1 — p{ ^/p— 4 — o — h y /l^ y v^;x- 



3 — -Y/V;^ ^/vj^;;^7^/i/ 3 2 1 m g 



#ffl^T> 0 °C(CT_h|B'fb'^#» 321mg(Dxh7fcKn 



WK. 1. 0M7K^jt: h y :^^7^/Kl>^y 7^ h7 t Kn:7^^^IS5. 
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/V= 2/1) \Z.X^M^U X^^Mih-^^ 1 6 6 m g ^^^W^m t bT#fCo 
2) (3RS, 4SR) -3-p«^7V-4-o- by/^.t'^y v^:/<7)^3t 

5 H— r /V- 3,4'- y (Dj-^t> v \^±M 1 -e#fc'^b'a•#>^^v^ 

^m-^Mitm 2 2-3^ J; «9 SJ^^ff v\ ^mih-^m l 3 2 m g ^ 

IHNMR (4 0 0MHz, CD30D) 6:0. 57 (3H. J = 6. 6 

Hz), 1. 54 (3H, m). 1. 82 (IH^m). 2. 25 (3H. s), 
10 2. 2 9 (IH, m) , 2. 5 3 ( 1 H, m) , 2. 6 5 (.1 H, m) , 3. 0 
2 (IH, m) , 7. 04 (4H, m) 

ESI —MS Found : m/ z 190,2 [M+H] + 
'ij 5 0 ~ 5 1 

. : : 4 

15 



_ o 



y xyly- 


1 —'i}V:^^;V\ — 6. 7. 8 


, 9 — 7^ t Kn- 5H-^>i:7 n^:/ 


^ [b] 


t° y v^^- 9 • 1 L - 


-M^^:^*5j;tJ« (7R, 9S) -7- 


[ (3 S 


*. 4R*) -3-7<9^/V-4- 


- o - h y ym-'-^y i;?^^— i --r/i^^ ^ 


7H - 6 


, 7, 8, 9 -"T b^t Kn- 


- SH-iXiJ' n^:/^ [b] fc^yv^^- 


9 






mmm 


1 5 -effiv^fc ( ( 3 S *, 4 S 


*) -4-o-hy /V- f-^y v?^- 3 



20 

:b?^ev^#.{i^^fe#■!jl 5 tmm<D:^i^i^^'oRi:t:>^n\^\ mmit^m(o^JT:^Tu 

—^Mi^^^yt^^'\k:^yJ>> (^V-feM±^CH I RALPAK AD^9J^. 2 
25 cniX25cni;0. 1 % v'^^^/VT $ ^=3f-f-^ymi5? y — /k= 3 3 / 1 ) 

tf^lib. 3fe^Tllf^>6>fc (7R, 9S) -7- [ (3R*, 4 S *) - 3 - ^ 

/V-4-0— hy/Vt°^y v'^'-l-'l'/V^^^/V] -6, 7, 8, 9-7^ h^t 

Kn- 5H — i^iJ^n-^^iJ? [b] t:° y 9 71^8 . Img^^feT^/V 

7T^iU-r, =^®i>J;^9lRl (3S*, 4R*) #:8. 4 m g ^^^T^/H7 r 
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(3R*, 4S*) f^isil. 9mgi3^U (3S*, 4R*) 1 0 . 9mg^-^ 

mmm5 0(D^\^^m or*, 4s*) 

'(^I^Htrs^ 17. 4 ^ (3fe^?&t4:* ^ A ; -feM±MC H I R A L P AK A 
D:*^A^ 0. 46cmX25cm;0. 1 % v^^^/l^T 5 ^> ^^i^^/^i?^ 
/^/l^=5 0/'l ; ImL/min) 

10 IHNMR (4 0 0MHz, CD30D) 6:0. 78 (3H, d, J = 6. 6 
Hz), 1. 35 (IH, q, J = 12. 5Hz), 1. 60 (IH, t, J = 
12. 5Hz), 1. 94 — 2. 15 (3H, m), 2. 25 (2H, m), 2. 
36 (3H, s) , 2. 7 6-2. 8 9 (4H, m) , 3. 08 — 3. 16 (3 
H, m), 3. 40 (IH, t, J = 12. 8Hz), 3. 63-3. 72 (2 

15 H, m), 4. 45 (2H, s), 5. 06 (IH, d, J = 6. 6Hz), 7. 
08-7. 27 (5H, m), 7. 61 (IH, d, J = 7. 3Hz), 8. 2 
6 (IH, d, J=4. 4Hz) 

A P C I — M S Found: m/ z 3 6 5.2 [M+ H] + 

MMm5 1<Dih^^ (3S*, 4R*) #: 
20 i^Wm^ 18. 8^ iyt^ll^^:^ ^ A ; •^M±MCU I R A L P AK A 

D:fy=7J>>. 0. 4 6 cmX 2 5 cm ; 0. 1 % v?:i^9^/l/T 5: 
/V=5 0/1 ; ^jg ImL/min) 

IHNMR (4 0 0MHz, CD30D) 6:0. 78 (3H, d, J = 6. 6 

Hz), 1. 34 (IH, q, J = 12. OHz), 1. 60 (IH, t, J = 
25 12. 8Hz), 1. 92 — 2. 14 (3H, m), 2. 25 — 2. 36 (2H, 

m) , 2. 36 (3H, s) , 2. 7 6-2. 8 7 (4H, m) , 3. 06-3. 

15 (3H, m), 3. 39 (IH, t, J = 13. 2Hz), 3. 64-3. 

70 (2H, m), 4. 42 (2H, s), 5. 05 (IH, d, J = 6. 6H 

z), 7. 07 — 7. 26 (5H, m), 7. 60 (IH, d, J = 6. 6H 
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z) , 8. 25 (IH, dd, J = l. 0, 4. 4Hz) 
AP C I —MS Found : m/ z 3 6 5. 2 [M+H] + 
3 5 

(3RS. 4SR) -4-:7::cc:i/l^-3-^^/l^t:°^y v^:-^OMjt 
5 1) (3RS, 4SR) — ( 1 -;?<^/V-4 --7^=/^- f-^y i^^'- 3 --f 

D#btL^ (3SR, 4RS) — 1 -^9^/1—4 -:7a:.::::/V-t;°^ y V^^'— 3- 
10 ^M'ft^-a-i^ 13 6. 7 m g ^m-^m^^im t b-C#fc» 

« 

2) (3RS, 4SR) - 3 -^^/V-4-7rc^/Vfc°^y 
^iSM 3 4-1 Tffi V^fc (3RS, 4SR) - (l-p< ^/l^— 4 — o — h y /l^ 

y>?:/-3 — f/v) / —jv(Di\t) K) 1 Titfcib-a^i^ ^ffi V ^ § fife 

3 4 - 1 i! mm.<DMk\^^ «9 Si^^^^f V^#btLfc;^^^^^atf^!i 8-1 

IHNMR (4 0 OMHz, CDC13) 6:0. 75 (3H, d, J = 6. 2 
Hz), 1. 97-2. 02 (IH, m), 2. 23 — 2. 38 (3H, m), 
2. 61-2. 79 (IH, m), 2. 95 — 2. 97 (IH, m), 3. 5 
3 — 3. 63 (2H, m) , 7. 19 — 7. 45 (5H, m) 
20 ESI —MS Found : z 176. 3 [M+H] + 

i-^ij 5 2 ~ 5 3 

(7R, 9 8) -7- [ (3R*, 4 S *) - 3 - 7^ 4 - y 

^- 1 — — 6. 7. 8. 9-7^ h^b Kp-5H-v-^p^7°^ 
fbl 9 ' 1 L J: (7R, 9S) -7- 

25 C (3S*. 4R*) - 3 — ^ ^/l^- 4 -:7ai^yVh°--<y v':^- 1 -^/l^^ 5^ 
/l^] -6. 7. 8. 9-7^ h^fc: Kp-5H-'>^p--^7'^ [b] 

'!Jl5-cfflv^fc (3s*, 4S*) -4-0- h y/v-t°^y v^^/- 3- 
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U^^^yt^^'\^:^vJ>> (i5^V-fe7V|±i^CH I RALCEL OD;^;^^, 2 c 
mX2 5cm; 0. 1 % v^^9=-/^T 5: y :7"n t;VVT/l^=i— /W= 

5 19/1) -e^gfb, ^nm^-^^h (7R, 9S) -7- [ (3S*, 4R*) 
— 3 — ^^/l^- 4 — :7 3i^/Vt;°^y v'^'— 1 — f/l-^^^/P] — 6, 7, 8, 9 — 
7" b^t Ki=i-5H-v^i5'n^7'i5? [b] t:°y v'i/— 9 — /V2 0. 3mg^ 
M#.T^/V:7T^ ^ b-C. mM5>J;«5lHl (3R*, 4S*) #:2 1. 0 m g 

10 4 3*-^^, -^^^3 3*, 4R*f2|s:t bfdo ) 

(33*, 4R*) #:28. Bmg&t/ (3R*, 43*) #:30. Omg^^tl 

mMm5 2(Dih^m (33*, 4R*) 
15 i^i^BtPHl 12. 0 ^ (^^^Stt;^; ^ A ; iJ^V ±M±MCH IRALCEL OD 

:^9J>>. 0. 46cmX25cm;0. 1 % v^^^z^/vr 5: -^^•y-://'-!' y 7" 

a t;V^T/V=i— 1 9/1 ; »I31 ImL/min) 

IHNMR (3 0 0MHz, CD30D) 6:0. 76 (3H, d, J = 6. 3 
Hz), 1. 28 — 1. 36 (IH, m), 1. 55-1. 63 (IH, m), 

20 1. 94-2. 44 (6H, m), 2. 73-2. 84 (3H, m), 3. O 
0 — 3. 14 (3H, m), 3. 31-3. 42 (IH, m), 3. 62 — 3. 
72 (2H, m), 4. 43 (2H, s), 5. 06 (IH, d, J = 6. 3H 
z), 7. 20 — 7. 35 (6H, m), 7. 60 — 7. 63 (IH, m), 8. 
25-8. 27 (IH, m) 

25 E 3 I —MS Found : m/ z 351.1 [M+H] + 

mmm 5 3 <D^\^-^m (3r*, 43*) #: 

15. 1^ (^^^S'I4;& y A ; '^M±MCH IRALCEL O 
D:tf9J>>. 0. 46cmX25cm;0. 1 %v?^^/VT ^ ^'^ ^^i^://-f y 
y°n fc:VVT/V=i— /l-= 1 9/1 ; ^fD3^ ImL/min) 
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1 HNMR (3 0 OMH z, CD30D) 6:0. 75 (3H, d, J = 6. 4 
Hz), 1. 28-1. 38 (IH, m), 1. 55-1. 63 (IH, m), 
1. 94 — 2. 47 (6H, m), 2. 72 — 2. 88 (3H, m), 3. 0 
0 — 3. 16 (3H, m) , 3. 31 — 3. 42 (IH, m) , 3. 60 — 3. 
5 79 (2H, m), 4. 43 (2H, s), 5. 06 (IH, d, J = 6. 8H 
z) , 7. 19-7. 3 5 (6H, m) , 7. 6 0-7. 6 5 ( 1 H, m) , 8. 
25 — 8. 27 (IH, m) 

ESI -MS Found : m/ z 351.1 [M+H] + 

m^m 3 6 ' . 



10 (3RS. 4SR) — 3-p^ h ^jy?^ ^JV— 4 - o - MJ M— 1:°^ U '✓'^(DMjt 



i^atM 3 1 T:1#fc (3RS, 4SR) - 4 - o - h U /V- 1"^ U v?^- 3 -;^7 
/^/K>'^p^9^/V^:^'7^/^4 5 3mgCDN, N — i^p^'^/U^/l^M.T^ K7mL^^S 
15 f^l^M:^? y'^A540mg, 5: K 0 . 2 5 mL ^;!3P;t 7 0 "CC 1 . 

^^i^-^/'SM^ 5^/1^= 9/1) (-T^ittt^L (3RS, 4SR) - 1 -^ly 
20 v^/V— 4 - o - f y /V- y 3 -:^/^/J^^;x^^ 5^/l^rc;^>7^/P4 6 3 m g 

mm^h^^ 3 6 0 m g ^#7to 

2) (3RS, 4SR) - 3 — ^ ^/lx-4 - o — h y /V- t:°^y v?^ 

Mat^lll 4-2t?ffiV^fc (3RS, 4RS) - 3 - 1 Kn =^v'— 4 — o - h y 

25 /V- t:°^y v?^'- 1 yU7i^>'m^:yi^/i^^:^T/i^(Di-^t> ^ iii-hlB i "Cttfci'fli'^ 

^trffiV^-StS^ei^fi^atMl 4- 2 i9^J^;:^tTV^, (3RS, 4 

S R) - 1 3 h =3r:X^ ^/l^- 4 - o - f y ;v— y i;?^^ 4 3 

m g ^#fCo # h tltiit^m / 3 m L \Z.mM b 1 0 %^^° ^ iJ' A 

(AD) 2 Omg^;tJPX-. ^*#la^T^ ^ifiSffi-ei 5B#r^»#bfCo 



1 ) (3 R S, 4 S R) 



(1 



^ly-Jjv- 4 - o - b y y -Ji^- 3 
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2 8 m g ^#fCo 

IHNMR (2 0 OMHz, CDC13) 6:1. 69 — 1. 83 (2H, m), 
2. 00 — 2. 21 (IH, m), 2. 32 (3H, s), 2. 58 — 3. 02 
5 (4H, m) , 3. 0 2-3. 2 8 ( 5 H, m) , 3. 3 3 — 3. 5 0 ( 1 H, 
m) , 7. 0 2-7. 3 2 (4H, m) 

ESI — M S Found: m/ z 2 2 0.3 CM+ H] + 
MMM 5 4 ~ 5 5 

(7R. 9S) - 7- C (3R*. 4S*) - 3-p< b ^^f "iX^ ^/V- 4 - o — h 
10 y /V— T::°^y v^>^— 1 — 9^/1^3 —6. 7, 8, 9 — 7^ ,h ^ b Kp — 5 H — 

« 

) -7— C (3S*. 4R*) -3-p< h^v-p<5^7V- 4 - o — b y /V— b'^U 
v?>^— 1 — ^/Vt^^/V-] -6. 7. 8. 9-x h7b Kp — 5H-->^T3^:7°^ 
[ b ] y v?^- 9 /V ♦ 1 L -a^M^^c^Mjt 

^jfeM 1 5'e^v^fc ( (3s*, 4s*) -4- o - h y /^-t°^y v^^- 3 

2 7. 6 m g ^tifeT^/l^^' r :^ t bT#fCo 
;lOv'T;^-7"^^-^— ^M'^ii^^^^vStt:^^-^ (i?VirM±MCH I RALP 
AK AD;^^i>.> 2cniX2 5cm> 2:^3S?i^;0. 1 %v^^^/^T 5: 
=^-y-:^/^ y^^n tVVT/V3— /P= 2 9/1 ; ^51 2 0mL/min) T^:^-!! 

3te=fTill^ (#i#B#ra : 3 2. 0^) -^^h (7R. 9 S) -7- C (3R*, 
4 S *) -3—?>- Y^^y:^=f-;V- 4 - o - h y /l^- t:°^y v=:/- 1 -^/P^^/l^ 
3-6, 7, 8. 9— 7" h7t Kn— 5H-iX^n--.:7"i5? Cb] t°yv^>'-9- 
/Hlmg^, (#P:^tH#rBl : 3 4. 4^) IH (3S*, 4R* 

) f2|s: 1 3 m g ^#:rCo (iW#f±*IH^-t?fe5fc:fe. {tt_h. — :;^%3R*, 4S 
*#:^. fife;^tr3S*, 4R*#:^Ufc:o ) 



15 



20 



25 
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mMm5 4(Djt^S^ (3R*. 4S*)#: 

IHNMR (2 0 0MHz, CD30D) 8 : 1. 2 2-1. 4 3 (l H, m) , 
1. 50-1. 69 (IH, m), 1. 88 — 2. 3 5 (4H, m), 2. 36 

(3H, s) , 2. 4 2 — 2. 6 6 ( 1 H, m) , 2. 7 0 — 2. 9 6 (2H, 
5 m), 2. 96 — 3. 48 (11 H, m), 3. 62 — 3. 82 (2H, m), 
4. 43 (2H, s), 5. 00-5. 11(1H. m), 7. 03-7. 31 

(5H, m), 7. 57 — 7. 67 (IH, m), 8. 21 — 8. 30 (IH, 
m) 

ESI —MS Found : m/ z 3 9 5. 4 [M+H] + 
10 mmm5 5(Dih^m (3S*, 4R*)#: 

IHNMR (2 0 0MHz, CD30D) 5 : 1. 21-1. 43 ( 1 H, m) , 
1. 50-1. 69 (IH, oi), 1. 87 — 2. 33 (4H, m), 2. 34 
(3H, s) , 2. 40 — 2. 62 (IH, m) , 2. 69-2. 96 (2H, 
m), 2. 96 — 3. 48 (11 H, m), 3. 60 — 3. 83 (2H, m), 
15 4. 42 (2H, s), 5. 01-5. 11 (IH, m), 7. 03-7. 31 
(5H, m), 7. 58-7. 67 (IH, m), 8. 21-8. 30 (IH, 
m) 

ESI -MS Found : z 3 9 5. 4 [M+H] + 

m^m 3 7 



20 (3S*. 4 8*) - 3— Tg; y 1 --<^^>^/V— 4 — o— bU/l^— b"^ 

1) (3R*, 4s*) - (1 -^^i;?/^-4- o - h 3^ 

M^MB 6- IX^m^^f^ (3RS, 4SR) - 4 - o - /V- t:°^y v?^- 
25 3-;&/^/i^':x^^^/V3^;^-7^/V(7:>'f-^:bi9 t^M5t'^!i3 i-r#7h (3R*, 4 8*) 

3tM3 6-1 tmmt^Rjt^^n\^\ mmit^m^nt^o 

2) (3R*, 4 8*) - 3 -Tv? K- 1 <Vi^/^-4 - o - b y /^-f^y 
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20 



3 4 0m L:io J;t>V ^^7^;V'^=.;V'!7 nU K142mL ^;(jP;t. ^l^-e 1 0#Ph^^ 
T v?-^^i':^ by^7A198mg ^JJU ^8 0 °C-V 2 H#rHl^W^ bfCo RJiL^K 1 MtK^ 

10 U^jH-fb-a^^J 3 9 3 m g ^#fc:o 

3) (3S*, 4S*) — 3-T5: y p^^/V- 1 — ^^v?/l'-4-o- h y/v- 

t'^yv'^' 

_btB 2 X-^^^fcih-^^ 3 9 3 m g (Dt- h^t Fn:7^^8 m L^^^^ic:, tK 0 . 8 
mL*Dj;t» y 7^=^7V/}n;^:7^ ^-3 2 2mg^;bPx.2H#ffiaS^JtDb/Cc 

^vin ^/UJ^y^ ^ y ^;V= 10/1) (clT^iitt^ \^^^\\^-^^ 3 5 3 m g ^ 

IHNMR (2 0 OMHz, CDC13) 6:1. 65-2. 12 (5H, m). 



2. 20-2. 37 (IH, m). 2. 30 (3H, s), 2. 42-2. 60 
(2H, m), 2. 91-3. 04 (IH, m), 3. 21-3. 32 (IH, 
m), 3. 50-3. 72 (2H, m), 7. 00 — 7. 41 (9H, m) 
ESI —MS Found : m./ z 2 9 5.3 [M+H] + 



3a 



j^'lJS 8 



(3R*. 4 8*) -3- ^>-^7V/iN^/VT^ 7-^9^/1^) -4-o-by 



25 ;V- y v^^OMja 

1) (3R*, 4S*) {:^'^>:7s;V^=:.;VT% J 

;V) - 4 - o - h y jv- y 

MaaM 3 7 "Citfcffc:-^*^ ISSmgcDiJ'nn 3 m L^?^(:i h y ^=f-jVT 

5; ^2 1 1 IX L*3J;U^> p y Y 1 2 n L^JPx.s ^?l.-e4 04> 
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Z:^'^ J -/V= 5 0/1) (CT:5>il*tM b^M'fli-a-i^ 1 9 4 m g ^#7tc 

2) (3R*, 4S*) —3— ^•'^^^Vi^=.;VT ^ J —^^JV) -4-o- 

(AD) 7 Omg^;!jpx.. 7J<:^#IS^T^ 5B^rHlS#b 



o 



10 1 HNMR (2 0 OMH z, CDC13) 6:1. 49 — 1.. 83 (2H, m), 
1. 99-2. 21 (IH, m), 2. 32 (3H, m), 2. 42-2. 94 
(5H, m), 2. 74 (3H, s), 3. 10 — 3. 23 (IH, m), 3. 
41-3. 54 (IH, m), 7. 07-7. 31 (4H, m) 
E S I -MS Found : z 2 8 3.3 [M+H] + 

15 ^M^!J 5 6 

(7R. 9S) —7— C (3R*. 4S*) — 3— (;?< ^ >^x^>/V/^:^7VT g; / — 
- 4^ - -6. 7. 8. 9- 

■7^ Kp — 5H— ix^p^:/^ [b] fc'y 9 /V • 1 L— 



20 mfe^d 1 5 l?^V^f^: (3S*, 4 S *) — 4 - o — h y /l^- y v^::/- 3 - 

IHNMR (4 0 OMHz, CDC13) 6:1. 50-1. 84 (6H, m), 
2. 0 2-2. 2 8 (4H, m) , 2. 32 (3H, s) , 2. 48-2. 94 
25 (10 H, m), 2. 99 (IH, bd, J = ll. 4Hz), 3. 22-3. 
28 (IH, m), 4. 08 — 4. 16 (IH, m), 4. 94 (IH, dd, 
J = 2. 2, 10. 6Hz), 7. 07-7. 28 (5H, m), 7. 43 (l 
H, d, J = 7. 7Hz) , 8. 34 (IH, d, J=4. 8Hz) 
E S I -MS Found : z 4 5 8. 3 [M+H] + 
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5 7 

(7R. 9 S) -7- C (3R*. 4S*) -3- (p< ^ ^ 
-T $ 7 ^/V) - 4 - o - MJ ;V- V -Jl^- 1 .-^/V;^ ^/l^] - 6 . 7 . 

1) (7R, 9S) — 9 - t e r t -7'^/^v^7^9^/V'V^^^/^;*-=^:X— 7 - C ( 
3R*, 4S*) -3- {;^^>'y^/V:^=.;V—^^;V—T^/-?^'^/V) -4- 
o - h yyv- t:°^y v'^'- 1 --f/VT^^/l^] —6, 7, 8, 9— 7^^■7tK^- 



10 



•T 6 0 Voykm^t-r b y i> A i s m g ^i)P;t. mm^x i B#p^«#b/c=^. 

^ n n y — /V= 2 0/1) {3:T^i|3»M b^M'fb'g-ife 8 0 m g ^# 

2) (7R, 9S) —7— C (3R*, 4 S *) -3- ^ >':^/]y7j^^/U— ;^ 

20 ^/i^— T5: y -p^^/i^) -4- o - b y^v— t°^y v^i/- 1 --f/i^^^/H —6, 

7, 8, 9 — ■T^ t Kn — 5H — -^iJ' [b] t° y V— 9 — 7V • 
1 L-fi^H 

_hfE 1 -e#fc'^b'a-^^^ffiV^^^^SlJ§r^T:bJ'cev^mtt||^feM 9-^1 0-2 tm 
25 ;tT^^¥bfcmi^i®^MBE®*i-S :Lt\:iX'0 mM^h-^i^ 1 3 m g ^ S-feliI#;<i; 

IHNMR (2 0 0MHz, CD30D) 6 : 1. 2 5 — 1. 7 0 (2H, m) , 
1. 87-2. 22 (3H, m), 2. 22-2. 40 (IH, m), 2. 35 
(3H, s), 2. 51-3. 03 (6H, m), 2. 70 (6H, s), 3. 
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03 — 3. 21 (4H, m), 3. 21 — 3. 44 (IH, m), 3. 67 — 3. 
91 (2H, m), 4. 41-4. 50 (2H, m), 5. 01 — 5. 11 (l 
H, m) , 7. 0 4 — 7. 4 2 (5H, m) , 7. 5 7-7. 6 7 ( 1 H, m) , 
8. 20 — 8. 30 (IH, m) 

E S I -MS Found : vsi/ 7. 4 7 2. 2 [M+H] + 



^5t#!j 3 9 

( 3 R*. 4 S *) — (4 - c 



1) (3S*, 4S*) - ( 1 -^^^v^/l/— 4 — o - MJ/V-t'^y v?^- 3 - 

SiitM 3 7'-C#}^c (3S*, 4S*) - 3 - T ^ 7 ^ ^/V- 1 v^/l^- 4 
— o — h y /l^— i>ly9 3mg(Dii^ n n 2}n/VA 2 m Li^lgfC h y 5: 
^1 1 1 Ai L*5j;tJ^i^nn^^7<^/V3 7 L^^JPx.. ^t^-C 5 O^^^bfc^ 

1 ) i^x^nmu i^mmii^-^m 7 s m g 



2) (3 R*, 4 S*) - (4 



o 



h y /V- y v^^- 3 — 



JtIB 1 -CWcfb-a-i^ 7 8mg^7« /^3mL{c:^^bl 0%^^^v>l>A- 

^^MM (AD) SOmg^^iPx.. 7X^#IS^T> ^^^SffT?2 7H#rBm#bfc 



m g ^#;feo 



IHNMR (2 0 0MHz, CD30D) 6 : 1. 7 9-2. 0 0 (2H, m) , 
2. 31 (3H, s), 2. 30-2. 54 (IH, m), 2. 73-3. 02 
(4H, m) , 3. 0 2 — 3. 2 2 ( 1 H, m) , 3. 3 8-3. 6 3 (5H, 
m) , 7. 0 2 — 7. 3 3 (4H, m) 

ESI -MS Found : m/ z 2 6 3; 2 [M+H] + 
5 8 



PCT/JP2005/004264 

— y=^M -4- o - MJ/V-b°^y v^>-- 1 -^/l-^^/V-] -6. 7. 8. 9 

5 1 5-effiV^fc (3S*, 4S*) -4-0- h y/V—f-^y v'^'-S- 

IHNMR (2 0 0MHz, CD30D) 6 : 1. 2 7 — 1. 7 0 (2H, m) , 
1. 88-2. 45 (3H, m), 2. 35 (3iH, s), 2. 51 — 3. 05 

10 (7H, m) , 3. 0 5-3. 2 1 (3H, m) , 3. 2 6,-3. 4 6 (3H, 
m), 3. 57 (3H, s), 3. 62-3. 81 (2H, m), 4. 46 (2 
H, s), 5. 01-5. 10 (IH, m), 7. 03 — 7. 38 (5H, m), 
7. 58-7. 67 (IH, m), 8. 22-8. 31 (IH, m) 
ESI —MS Found : m/ z 4 3 8.4 [M+H] + 

15 4 0 

(3R*, 4 8*) -3 - (l^.:^^/Uyk/VyT^4 /l^T ^ y -y^'f-M — 4 — o 

— by /V- y v^>^(7)M3^ 

1) (3R*, 4S*) — 1 — ^^'v^/v— 3 - (v=^^7v;^/v:7r^'f /i^TS: y 

—y - 4 - o - h y /V- y 

^3t^J 3 7 -e#fc (3S*, 4S*) - 3-T^/^ ^/V- 1 -^l^i^jU- 4 

— o- h y /V— fc:°^y i^^4 lmg(Di5'T3D;ijN/kAlmL|§li^}C h y mg^/PT 3; 
:/3 9 ju L*3j:tJ«i^{bi^^^/^;^/^:7T^-Y/H 8 LS^AP^^ 2 . 5 H# 

mmwi^fco ^jt^m^ h y ^^^^/^r 5: v 3 9 ^ L^xnmt"^^ ^yv;^/v:7 7-^ 

-r /v- 1 8 M L ^ii;!]p ^?fi-e 1 B#rH^»# bfco $ b {^SiS^^fe: b y o^g^/i^T 3: 
^ 3 9 iu L *3 j;!)?:^^^ v'^ 9^/v;^/v:7 r ^-f /I- 1 8 m L ^3l;5)P Sfi-x? i mm 

;V=10/1) iC-C^it)»^ LM-fb-a-^^ 2 7 m g ^m^-o 
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(7R, 9 S) - 7 - C (3 S *. 4 S *) - 3 



20 



25 
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2) (3 R 



4 S*) - 3 - 




^^j^^i^ (AD) 3 0mg^j]px.. 7mnmMT. mun&-c2 sm^mwi^tz 



m g ^%fCo 

IHNMR (2 0 OMHz, CDC13) 6:1. 73 — 2. 21 (2H, m), 
2. 30 (3H, s) , 2. 61 (6H, s) , 2. 5 9-3. 0 0 (6H, m 
) , 3. 0 0-3. 2 0 (IH, m) , 3. 5 0-3. 6 3 (IH, m) , 3. 
10 9 8-4. 1 2 (IH. m) , 7. 0 5-7. 4 0 (4H, ,m) 

I 

ESI —MS Found : m/ z 312. 1 [M+H] + 

mMm 5 9 

(7R. 9S) -7- C (3R*. 4S*) -3- ( T ^-f /VT 
^y-^^/V) — 4- o - b y /V-fc:°^y v^>^- 1 — f /I^^^/t^] -6. 7. 8. 
15 9 — 7^ b7 b Kp- 5 H-iX^ Cb] b°y v?^— 9 /V ♦ 1 L-M 

^»!li 5-effiv^fc (3s*, 4s*) - 4 - o - b y y v?^^- 3 - 

20 IHNMR (3 0 0MHz, CD30D) 8 : 1. 2 8 — 1. 6 8 (2H, m) , 

1. 91-2. 18 (3H, m), 2. 23-2. 35 (IH, m), 2. 35 
(3H, s), 2. 61 (6H, s), 2. 63 — 2. 97 (7H, m), 3. 

02 — 3. 19 (3H, m), 3. 34 — 3. 45 (IH, m), 3. 64 — 3. 

96 (2H, m). 4. 45 (2H, s), 5. 03-5. 12 (IH, m), 
25 7. 09 — 7. 36 (5H, m), 7. 60 — 7. 68 (IH, m), 8. 25 

-8. 3 1 (IH, m) 

ESI — M S Found: m/' z 4 8 7.3 [M4- H] + 

m^m4 1 

(±) - 5 — J^^y- o - h y 71^- 2 -Tif-^'v^^ P C2. 2. 1] -^7°^ 
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1) 2 -Tif-t^^iXi^ P C2. 2. 1] - 5 -^^'t^^— 2— ;i7/V/jt~>'^-^^v? 

2— Tif— ti'v^i^ C3 C2. 2. 1] — 5— 3— :^:/6 0 6mgCQv' 
5 oc^/v-oz— t Kn:7^;/ (4 : 1) 2 5 mLO^^-a^^^^l^Sr, 7jc^ 

SMTK^'ft:^ h y !^A7K^|gl . OmL> 7jc3. 0 mL {c: J; Ki^^^lfl-?^ ^ 

/ 1 ~ 6 / 1 ) -vrnm i^mm^t^m i . 2 5 g t i^xm^o 

2) (±) - 5-:i^=3ry— o - h y/V- 2-Tif-t^'v'i5' o [2. 2. 1] — ^ 
15 T'iJ^^' 

_htB 1 TWc-fb-^^l 5 7 0 m g (DN, N- v'^ ^/V/Jn/VAT 5: K 8 . 0 mL^# 
^^(clT^ h^^;^ b y :7:3z:=^/V;Jn;^:7^ >'/<yZ^^J=.2 8 7mg, 2-a— K h/l^ 
:r.i^O. 95mL, t:°^yv?>^0. 8 6 mL, j:U«=¥^ 0 . 2 8 m L ^;!]P 

fco ^lfe^i^i£W^#> ll^fe^i^ 8 6 5 m g ^#7t„ i(^llit^#I^Tir h 

y 71^ 2 0 m L (c:^^ ^?£ic:-ca^7>ft;-:hhy tj7Ai. 8 6g. 43J:tJ«hy^^ 
7Vi^ a CI ^ 1 . 5 8 mL &;&Px. 1 0 ^TO#bfco 1 N:^^^SJ^;:|^(;i;J3n^ 

@^^m^/l^-T?2|SI?5fe#-bfE:^. 7i<.m^ SM7\(Mihi- h y ^J^XT/^:^ ]}^t 

— /W= 2 0 0/1) -e»M 1 1 1 m g ^^fi^bt^i ^ bT#fCo 

IHNMR (3 0 OMHz, CDC13) 6:1. 53 (IH, d, J = 10. 
2H), 1. 64 (IH, ddd, J = 2. 4, 4. 8, 18. 6Hz), 1. 
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68 (IH, d, J = 10. 2Hz), 1. 88-2. 01 (IH, brs), 
2. 02-2. 11 (IH, m), 2. 31 (3H, s), 2. 59 (IH, s 
) , 2. 79 (IH, d, J = ll. 4Hz) , 3. 0 0-3. 0 8 ( 2 H, m 
) , 3. 57 (IH, s) , 7. 0 9-7. 2 5 (4H, m) 
ESI -MS Found :m/z 188. 1 [M+H] + 
6 0 ~ 6 1 

(7R, 9S) -7- { (5R*) -=c^^y- 5- o- hV 2- T if If iy ^ 



P C2. 2. 1 ] 



^— 2— — 6. 7. 8. 9— •T^hyl^KP — 



9S) -7- { (5S*) -a^=3^y-5-o- hy/l^-2-Tif tf'^^P [2. 



^p^:/^ Cb3 9 /i^ • IL- 

^JfeM 1 5 -effiV^fc (3S*, 48*) -4-o-hy /P- U v':. 



3 — 



CD-: 



— ^M-a-i^ ^^fe^^tt^ 9 ( -fe/H±S C H I R A L P 



AK AD;^^ 2 c mX 2 5 c m. 2 7^iiS^;0. 1 %v^:3^9^/VT 5: ^ 
drih^x/n^^y . 2 0mL/min) "Ci^ilbs ^frM^ ( 

20 iM:#B#rBll4. 6i>) (7R, 9S) -7- { (5S*) -3^=35^y-5-o 

- h y/V-2-Tiffc'v'^P C2. 2. 1] --:/i5^-2-'f/^P«^/V} -6, 7, 
8, 9— 7" h^fc: KP-5H-iyiJ^p^:/iJ^ Cb] fc° y i^^-- 9 /k 5 1 . 
5mg§r, (-t^^BtrHlie. 2^) IH (5R*) #:4 5. 0 m g ^ 



^ll 6 0 (Dit-^S^ ( 5 S *) #: 
IHNMR (SOOMHz^ CD30D) 6 : 1. 2 4-1. 4 0 ( 1 H, m) , 
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1. 53-1. 62 (IH, m), 1. 83 — 1. 91 (IH, m), 2. 04 
— 2. 12 (3H, m), 2. 23-2. 37 (IH, m), 2. 33 (3H, 
s), 2. 55-2. 90 (4H, m), 3. 10-3. 43 (6H, m), 4. 
19-4. 23 (IH, brs), 4. 40 (2H, s), 5. 05 (IH, d, 
5 J = 6. 6Hz), 7. 10-7. 29 (5H, m). 7. 61 (IH, d. J 
= 7. OHz) , 8. 27 (IH, d, J = 4. 3Hz) 
ESI —MS Found : m/ z 3 6 3. 4 [M+H] + 
mMM 6 1 (D^t^m ( 5 R *) 

IHNMR (3 0 0MHz^ CD30D) 5 : 1. 2 4-1. 4 0 ( 1 H, m) , 
10 1. 53-1. 62 (IH, m), 1. 83 — 1. 93 ( l.H, m) , 2. 0 9 
-2. 30 (4H, m) , 2. 33 (3H, s) , 2. 5 5-2. 9 0 (4H, 
m), 3. 03-3. 48 (6H, m), 4. 19-4. 23 (IH, brs), 
4. 40 (2H, s) , 5. 05 ( 1 H, d, J = 6. 5Hz) , 7. 10-7. 
29 (5H, m), 7. 61 (IH, d, J = 7. 3Hz), 8. 27 (IH, 
15 d, J = 4. 7Hz) 

ESI -MS Found : m/ z 3 6 3.4 [M+H] + 

m^m 4 2 

(R) — 2 — ^^/v— 1 — (2 -7^^/1^:7 3^ t:°^^>^:xo: 

1) (R) -1-t e r t -:7' b=3ri/:;&/l/;<^'::^/V- 3 -T^^/l/t'-^y 
20 ^ife#iS^T^ (R) - 2— ^^/Vt'^^^^^- 5 0. 0 g(7)i57 n n/J>/kA 5 
0 OmLi^^^iCZl^^v?- t e r t 1 5 mL ^ 1 B#ft1-eMT bfdo S 

}3:T5>il*t^ l^^mit^m 6 3. 5 g i bT#fc:o 

25 2) (R) -2-^9^/V-l- (2-^^/^:7rc^/^) f-^^v'^ 

S^#fflMT^ -hta 1 T^ttfd'fti'a'i^ 1. 50g(^=35^v'l/i^9m L ^^Cgt^y-? 
^v't^i:, 1 5nig^ t e r t — :/5^yW/fs;^:7^ :X0 . 061mL, 2— 
/l^rO-i. 0 8mL*3j;t)«t e r t—y^h^i^i-hV ^J>>^Mpl1 2 0°Ci^X 1 
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5 m 1 m L ^;t)nx.^?^}3:T 3 0 i>PHm# U/Co SJ^??-^(Z)t«^MM* bfcm^ 1 

9Ai^t2-^h^''^:7^'— (-^^i^>'/@t^:3z^7P= 1/1) \z.x^nmM\^mM 

10 'fb-a-^ 2 0 6 m g bT#fCo 

IHNMR (4 0 OMHz, CDC13) 6:0. 80 (SH, d, J = 6. 0 
Hz) , 2. 30 (3H, S). , 2. 6 0 — 2. 6 9 (2H, m) , 2. 85 ( 
IH, m) , 2. 9 7-3. 0 0 (2H, m) , 3. 0 3 — 3. 10 (2H, m 
), 7. 01 (IH, m), 7. 09 — 7. 19 (3H, m) 

15 MMM 6 2 

(7R, 9 S) -7-[ (R) -3— ;><^/^-4- ( 2 9^/^:7 rc:=^/V) 
^i^>-— 1 — -Y/I^p<5^/H — 6. 7. 8. 9 --7^ h7 Kp — 5H-iX^ P^T" 

^ C b ] ifV 9 /i- • 1 L -M^^j^'?:>M3t 

IfeJfeM 1 5-^^fflV^fc (3S*, 4S*) -4-0- ^y/V-t°•^yi^>'-3- 
20 /vO'f-t:b 19 \z.Wj^m 4 2 -e#fc:'ft:'a-^^fflv^-5fdlf:imfe^!l 1 5 i nU(D^m 

IHNMR (4 00MHz, CD30D) 6:0. 88 (3H, d, J = 6. 0 
Hz) , 1. 3 6 (IH, m) , 1. 5 9 ( 1 H, m) , 2. 12 ( 1 H, m) , 
2. 30 (IH, m), 2. 32 (3H, s), 2. 72-2. 88 (3H, 
25 m), 2. 98-3. 16 (5H, m), 3. 38 (IH, m), 3. 42-3. 
57 (3H, m), 4. 23 (2H, s), 5. 04 (IH, d, J = 6. 4H 
z), 7. 06 (IH, dd, J = l. 8, 7. OHz), 7. 15-7. 28 
(4H. m) , 7. 60 (1 H, d, J = 7. 6Hz) , 8. 25 (IH, d, 
J =4. OHz) 
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E S I —MS Found : m/ z 3 6 6. 4 [M+H] + 

mmw\\ 4 3 

(6RS. 8SR) — 4 — ^^/V^jj^VM— 8 — . ( t e r t — T'^/V-^.?^ 

— 2 — ^pp — 5. 6. 7. 8 — 7^ 11 Kp^y y V— 

1) 3- (7'P^7«9=-/V) -2, 6 -S^iJ^ P P v'^^ 

2, 6 - P P = =i9^>'^6 . 1 6 g , ;5f7/^^~^/l/v^^ 5; iJ^^y— /V6 . 2 5 

6 4g^;5jnx.. ^s.-el^^S#Lfco Sj^:;?'KJ-7K7K^;!]P;ts it^^^^/^-cttfcB b 

^JV= 3 / 1 ) i^lT^giltS b^M'fli'g'i^ 3 . 6 8 g ^ e-femft: ^ LT#fCo 

2) 3- (2, 6— v^iJ'PP— 3-fc:°y v^:/— 3— f/V) — :7'P t;"::^^^^^^^/^ 

1. OMy 9=-!^^i^^=^i^^^/Vv^iX^v^ h9 t KP:7^>'^|g3 8. 0 

15 mL(0-x h9 t Kp:7^^1 0 OmL?§r-g^- 7 8°Ct?^*PL. -^r^^^^t^lg^^ 
^5^/1^3 . 7 1 mL^;t/Px.s 3 0:9-^#bfco $ hV:.^(om^M\^±X& 1 tr#fc: 

ih^^4. 5 8 g (D-^ b ^ t: Kp ^ 8 m L t^l^ ^;!JP X. . - 7 8°C-^^ 1 Hff^^ 

y <f yl^^ n h :7 ^ — (-^=^r1^^//M:r^^/^= 10/1) \<1X^:^WMM 
20 U^M'fti'^^ 2 . 8 2 g ^n^W^^ t bT#fCo 

3) 2— (2, 6 — v?i^ P P t:°y i^^'— 3 — ^/l/) ^^b — 4— ^^^J^ 

1. OMy ^!>i>.-^=3j.f-p<^/Vi^:X^v^K-7" h7t Kp:7'7^^IS1 3. 7 
mL<D7^ Kp:77^7 OmL^|g<lr- 7 8°Cte:?^*Pb, -?:(D^I^(c_h|B 2 

25 ■r#:^C'fb'^i^ 2 . 8 2 g CQX h7t:KP7^V5 m L|^|^tr;!3Px.. 3 0 b 
fco ^b{3:-?:<DSJ^^|^}^Ty/v>^P-^-f Kl. I 8 niL^;[jP;t. 4H#r^;0^ttT- 

1 ) }cTi^Siit^ b^s^fb-a-^ 1 . 8 7 g ^Mfe^Jt^^ ^ b-r#fc„ 
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4) 2 -i^ P ti- 8 -p^f^V-^— 5, 6. 7, 8—'rh^'i^\^^r:i^y])>'—6 — 
JblB 3 -Clt/cfk-^ilt/ 1 . 8 7 g , f ^ ^^.^ A n y K 1 . 8 0 

by 7:1:^/^4^;^ 1 img. S^^;^y i^Ai. 9 i g, @^^/-^^v? 

5 !^7i^ 1 4 6mg(DN, N- >^7^ ^/V/Jn/VJ^T 5; K 5 0 m Litl^Sr 1 3 0 °C-C 1 2 

1 ) (z:-r^il*tM b^S-fb-^ij^ 3 4 5 m g ^n-^m-^^ t bT#fCo 

5) 2-^nn-8— ;^^y-5, 6, 7, 8 b 9 t ^f-y y 6 — ;^ 

_h|B 4 TW-'fli'n'^^ 345mg(^^^y —/V 5 0 mL?^?t^- 5 0 °Cic:?^SP 

-^(55^l^t3:::e-y^>':;if;^^3 O^^^b^'^^s bflA^iZ^A^fCo Sj^^l^^civ^p? ^/v^/i^ 

15 ib-^^J 2 5 1 m g ^ ^^rni^t bT#fCo 

6) (6RS, 8SR) —8—teTt—zf^;Ui^?i^/}^->^^/\^:^^iy—2 — 

— 6, 7, 8 -7^ hy Kc3^y y 6 — ;^;/l-/J<>^^^^/V 
^3t^!l6-l-e.^V^fc7-^— Kp<9^/V-8-:^=¥y-5, 6, 7, 8 -7^ h 



20 



25 



^ftilfi^5tM6- 1 ^9S;^;;^fTV^. (6RS, 8SR)-2- 

n n - 8 — t Kn^iX- 5 , 6, 7, 8 -7^ h ^ t Kn ^^f-/ y 6 — ;577PJijf 



7) (6RS, 8SR) - 8- [ ( t e r t — v't^ ^/l^iX^ ^/1^;^=^ 

— 2-^nP-5, 6, 7, 8 -7^ h ^ t Kn^y y 6 -^/V] p« 

^3a'^!l6 — 3-e^V^fc (7RS, 9SR)— 9— ( t e r t -y'^/Vv^y ^/l^ 
i/7:=i/V::^de-iy) -6, 7, 8, 9 — 7^ b 7 t Ki^ - 5 H-iXr^^ n^y^iJ? [b] 



t:°y i/^- 7 
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atf^ij 6 - 3 ^ mut^:^i^-vR}JL^^n^\ mmit^m s s m g ^m-^w^^ t bx 

8) (6RS, 8SR) — h/Vrn:/— 4 — 8 — ( t e r t -:7"^/P 

5^7l'iy^^/^:^=^v') — 2— ^nn— 5, 6, 7, 8 — 7^ h 7 t: Kn df-y y 
5 6 — 

MMM 6-4 -T^fflV^fc (7RS, 9SR) -9- (tert -Z^^Jl^-Jy^ ^JV 
v'7^/^;^=¥v^) -6, 7, 8, 9-7^ h^t Kn— 5 H-v-^ 1=1^:7° [b] 

10 ffi-fb-g-i^ 7 3 m g ^^-felft t b-C#fCo 

1 HNMR (3 0 OMH z, CDC13) 6:0. 02 (3H, s), 0. 19 
(3H, s), 0. 83 (9H. s), 1. 59 (IH, m), 1. 92 (IH, 

m) , 2. 4 6 (IH, m) , 2. 4 7 ( 1 H, s) , 2. 5 9 ( 1 H, m) , 

2. 8 6 (IH, m) , 4. 0 7 (2H, m) , 4. 7 8 ( 1 H, m) , 7. 1 
15 4 (IH, d, J = 8. OHz), 7. 36 (3H, m), 7. 82 (2H, d, 

J = 8. 3Hz) 

ESI -M S Found: m./ z 4 8 2 [M] + 
HJfe^iJ 6 3 

(6R*. 8S*) -2-^PP-6 - (4- o - b y /l^b°^y v'^- 1 -^/k 
20 -5. 6. 7. 8— 7^ h^b KP^y y ^- 8 -;^-7V(7:)Mfe 

IIJfeM 1 4-T?.^V^fc (6R, 8S) — h/VJ^i^— 4 — 8 — h y 

5, 6, 7, 8 — r h7 t Kodf^/ y ^— 6 — f/l^p^^/W 

/l^ttMCH I RALPAK AD;^77A, 2cmX25cm;0. l%v>^g^/V 
T5:i/, -^=3{^f-V/-f y^^CJ^^y— /l-= 9/1 ; ^Jfgjg 20mL/min) 
t/t^^mV. ^^tM^ (^^^B^F^n 0. 8^) -d^ib (6R*, 8S*) -2-^5' 
nn-6- (4 — o — h y /l^f^y v^>'- 1 — {/U^^/P) -5, 6, 7, 8- 
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Mia®fi7l^lRlS-Cfe5fcJ6. 6R*, 8S*#:^UfCo ) 

IHNMR (3 0 OMHz, CDC13) 6:1. 7 7(6H, m), 2. 11 
(3H, m) , 2. 34 (3H, s) , 2. 42 (4H, s) , 2. 72 ( 1 H, 
5 m) , 3. 0 3 (3H, m) , 4. 8 0 ( 1 H, m) , 7. 17 ( 5 H, m) , 
7.4 5 (IH. d, J = 8. 2Hz) 
E S. I —MS Found : m/ z 371 [M+H] + 

m^m 4 4 

(6R*. 8S*) - h/VJ^^^— 4 8 - ( t e r t ->^^5^/Vv^^ 
10 — 3— ^PP— 5. 6. 7. 8 — 7^ h.^ fc: Kp =^7 U 

1) 2, 5 — i^iJ' n nc^iri^^'^p? 

7K?^T> 5 %^^^m.mMi- h y !> l 70mL{c:50 %7i<.mihi- h y 

^^^3 2mL, 2-t KP=^i/^=t5=->'^l 3. 9 g^JP^^ ^U-^X^^Ul^f^ 
15 2 1 0#Fh^^# bfc^. Rj^MK'MMm-^ hV ^J>>1. 40g (^7X 5 m 

:S.tJ«M±tm5 OmL^;!3Bx.TS:iS^#itU^Co ^ff {±1 bfc|l|#:^^«:5l 7KS.tJ«il^ 

#6>ttfcS-feia#:(iIit'fb^:^:^/H 0 OmL. N, N — v'p? 9^/V/t:/VAT 5: K 6 . 

sxxi'L^ijiiK.xmMi^. 3mmj3um(Mi^^'^tc^. sj^^?s^^s.^-e?^*pufco 

^=7y>(— (^=^i^^/®^^^^/^= 9/1) }3:T^il|t^b^S'ft:'g'^9. 3 

25 3 g ^^il-feiaf2^i: bT#fCo 

2) (6 S*, 8 R*) - [8 — ( t e r t -:/9=-/^v^p«^7Vv'^^/V';^=¥^X) - 
3_^t2i3_5^ 6, 7, 8— 7" h^t Kn^y y ^-e-^/V'] /V-^ 

(6R*, 8 S*) - [8- (t e r t -y^=f-;\^-J^ :^^;V-^y =-;V:^^^y) -2 
-^an — 5, 6, 7, 8 -7^ h ^ t Kn y ^- 6 — -f/l^] ^ ^ / — 
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^{Z.t e r t -y^/Vv=7« u n v-^ >'^ffiV^§ftfl{iM3aM 1 0 - 1 ~ 1 0 

5 )|^#J ^ bT#fCo i (D ^ -fe ^ ^^^Stt;57 ^ (^V "tMtm C H I R 

ALPAK AD— H:5&^i>>. 2cmX25cm;0. iVoZ^^'^/^T ^ ^ 
^^l^Z-i y^X2/^y—;V=^ Q / 1 ; 2 0mL/min) (CT3te^^#J 

^Jte^TlB^ (l*:WH#ra8. 8^) ;6^f> (6 R*, 8 S *) -8- [ (t e r t 



■ 

^ei^blH (6S*, 8R*)#:47. 0 m g ^-^tb^^tbil-fe^ftiK^I UT#fCo ( 
W#f**|Il^-efe5fca6. igU-bx — ;^Sr6R*, 8 S*#:. {•tii;^^6 S*, 8R 

3) (6R*, 8S*) - h/^^^'-4— 8 - ( t e r t -:7'^/V' 
15 v'^^/vi>'9c:^/v;^=3ev/) -3— i>'nn-5, 6, 7, 8 -7^ h ^ t Kn y y 

Maa^iJ 6-4 -CfflV^fc (7RS, 9SR) -9- (tert --f^/Viyp^ =f-;V 
-^=7^/^:^^-^) -6, 7, 8, 9— 7" b^fc Kn- 5H->^i57n^:7"i$i' [b] 
fc°y v^^- 7-p« 1 /KZ)f^^«9 {c:J::fa2-C#fc (6R*, 8 S *) 

IHNMR (4 0 OMHz, CDC13) 6:— 0. 01 (3H, s). 0. 1 
6 (3H, s), 0. 81 (9H, s), 1. 54-1. 62 (IH, m), 1. 
89-1. 97 (IH, m), 2. 46 (3H, s), 2. 48 (IH, dd, 
25 J = ll. 0, 16. IHz), 2. 55 — 2. 68 (IH, m), 2. 85 
(IH, dd, J=4. 4, 16. IHz), 3. 98-4. 11 (2H, m), 
4. 79 (IH, t, J = 2. 9Hz), 7. 36-7. 33 (3H, m), 
7. 79 (2H, d, J = 8. 8Hz) , 8. 33 ( 1 H, d, J = 2. 9H 
z) 




=^;V:t^-^) — 3— i^nn— 5, 6, 7, 8 -7^ b ^ t K 
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20 



ESI —MS Found : xa./ z 4 8 2. 0 [M+H] + 
MM 6 4 



(6R*. 8S*) — 3— (4 



1 — f /V 



p^^/V) — 5. 6. 7. 8 —■ 7^ h7 b KP=^y y 8 — /l^ ' 1 L-M^ 



^^feMl4-efflv^fc (6R, 8S) -V;v:^iy-A-y^;v^iym-S-VV=^ 

=f-/]^iy^^/P:t^i^— 5 , 6, 7, 8 — 7^ h ^ t Kn df- / y 6 -^/l/^ ^/W 

t't^ y^^y':7^^— 1 (3H) , 4' -t;°^yv^^^3 • i 

i^mii:(Z)f^;b 19 IcM^M 4 4 -t?#fc ( 6 R*, 8 S*) it^^&XJ^m^^m 5 "Cltfc 

Wb-^i^ 1 8 m g ^ 



IHNMR (40 0MHz, CD30D) 8 : 1. 7 2- 1. 8 4 ( 1 H, m) , 
1. 94-2. 12 (4H, m), 2. 20-2. 29 (IH, m), 2. 37 
(3H, s), 2. 51 — 2. 73 (2H, m), 3. 01-3. 20 (6H, 
15 m), 3. 61 — 3. 72 (2H, m), 4. 40 (2H, s), 4. 78-4. 
83 (IH, m), 7. 05 — 7. 27 (4H, m), 7. 69 (IH, d, J 
= 2. 3Hz) , 8. 40 (IH, d, J = 2. 3Hz) 
ESI -MS Found tm/z 371. 2 [M+H] + 



la 



f?!j4 5 



(6R*. 8 8*) — h/VJ^^^— 4 -;^/I^/Jn^ 



*>— 8 — 



( t e r t 



^/ViX^-/P:^drv^) — 2— 7^9^/V— 5. 6. 7. 8 — 7^ h 7 b Kp y 



6 — --f f^/VJ^J^^-T^/VCOSj^ 

1) (6R*, 8S*) - [8- (tert-:7-^ 



-2-7«9^/^-5, 6, 7, 8-7" h^t Kn=¥y y :^-6-^/V] /V 
25 ^U^^ (6S*, 8R*) - [8- ( t e r t -T'^^/Vv^p^ ^/Vv'^^/^;^-=3rv^) 
-2— p<9^/V— 5, 6, 7, 8 — X h9 fc: Kn=^y y V- 6 — f ^ / — 

Mj^M 10 — 1 -X?ffiV^fc2 -i^ n ^ y ^9 (<l 2 9^/1^:=^ 

.3^^/^^^yVac;^7-/V^^V>§f{b.(«3tMl 0 - 1 ~ 7 <J; |II=ftcO;^fi{c: j; 19 S 
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ESI -MS Found :m/'z 3 0 8. 4 [M+H] + 

r ^ ir ^ y ^ (i^V ir/i^^fc^ chiralpak a 

D:*^i^, 2cmX25cm. 2^ig|^;0. \%^y^^)VT ^ / 
y-^uy<J—jU=4 oyi 2 0mL/min) (ClT^^^fiJb. ^fe^t 

5 ®^ (f:^^B#rBl 2 0 . 8^) (6R*, 8 8*) - [8- (t e r t -y^^/U 

^/l^v'^^/l^^^v') — 2— 5, 6, 7, 8 — 7^ t Kn:3{^y y 
:/-6--l'/l-] ^ iJ^y — 1 mg (^^itH#FHl 2 3 . 3^) 

(6S*, 8 R*) f2|s:8 8mg^^tL-^^tl.#-fe?fttt#I^ UT#fc. 
^-Ch^tii^. iM'^±. -~^^6R*, 8 S *f^. fiii:;^^ 6 S *, 8R*#:i:b 

10 ) 

2) (6R*, 8 S*) — h/Voz^'— 4 — 8 — ( t e r t — :7"9^/V^;? 

p< 9^/^->'7^/V':^=¥^» -2 — 5, 6, 7, 8 — 7^ h ^ fc Kn ^/ y 

Maa#!)6 — 4-CMV^fc (7RS, 9SR) -9— ( t e r t — r/^/kv'pi 
15 v^^^/l/;^-:^?-^^) —6, 7, 8, 9 -7^ Kn— 5H-i/i:7 n^^^ [b] 

7 ^ ly- i /vof-tt? «9 (cite i -^?#fc ( 6 R *, 8 s ) -fb 

IHNMR (3 0 OMHz, CDC13) 6:— 0. 05 (3H, s), 0. 1 
20 8 (3H, s) 0. 82 (9H, s), 1. 58 (IH, td, J = 12. 3, 

3. 2Hz), 1. 93 (IH, m), 2. 43 (IH, m), 2. 60 (IH, 
m), 2. 82 (IH, m), 4. 02 (2H, dd, J = 9. 6, 5. 2H 
z) , 4. 09 (2H, dd, J = 9. 6, 5. 2Hz) . 4. 78 ( 1 H, d, 
3 = 2. 8Hz) , 6. 95 (IH, d, J = 7. 7Hz) , 7. 24 ( 1 H, 
25 d, J = 7. 9Hz), 7. 35 (2H, d, J = 7. 9Hz), 7. 81 (2 
H, d, J = 8. 3Hz) 

ES I —MS .Found : z 4 6 2. 2 [M+H] + 
MMM 6 5 

(6R*. 8S*) -2-7^^/1^-6- (4- o - h y/Vh°^y v'^"- 1 -^/I^ 
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^ ^/V) — 5. 6, 7, 8-T h^'t: Kp^^/U :x— 8 —:t^/l'(DM^ 

MMMl 4-V^\^^fc (6R, 8 S) — h/V:3^^^— 4 — 8 — h y 
^/l^iy^cri/V;^-:^:^— 5, 6, 7, 8 — 7^ h ^ t ^^j^y y i^— 6 

^^T^/i^&t/;^ t°i=z W y'<^y':7^>'- 1 (sh) , 4' -t;°-<yv?y] • i 

o 

IHNMR (3 0 0MHz, CD30D) 8 : 1. 75 (IH, m) , 1. 95 
(2H, m), 2. 36 (3H, s), 2. 50 (3H, s), 2. 50 — 2. 
10 7 6 (2H, m) , 3. 0 2-3. 3 2 (6H, m) , 3. ,7 3 (2H, m) , 
4. 43 (2H, s) , 4. 80 ( 1 H, m) , 7. 0 5 — 7. 2 8 (5H, 
m), 7. 55 (IH, d, J = 8. 2Hz) 
ESI -MS Found : m/ z 351. 3 [M+H] + 
M&i 4 6 

15 4 (7R) -9-;^^y-6. 7. 8. 9-7^h^lrK 

P-5H-b°y K [2. 3-c1 T-g'fc:°>--7— f/l>-P^^/l--J^;^-7^/l^^U^^h/l^J^ 
1^—4—:^/^:^^^'^ (7S) — 9 — ;:t-=¥y— 6. 7. 8. 9— -xb^l^KP— 5 
H-l^°y K [2. 3-c] Tiffc°>^-7 — {/l^?i^/U:3^y^y^/U(DM^ 
1) 7-Tv^K-8-;^=3{^y- 5, 6, 7, 8— 7" b^fc Kn=3f.y y ^_7-;;f7/p. 

20 



^*#H^T> ^^t^ii 1-3 -XTrntcit'^m 26. 1 g *3 J; t;«^m-fr ^>^j>^46. 

9 gCDo^iJ^y— /V4 8 OmL^^gf 31:^:^7. 4 mL ^^iTb^?£t^T 3 O^^l^ 

25 ^JfL^-^ h y e^At^^j^bfCo l^^^l^ffiW^b. a7-y^n^-8-;e-dry-5, 
6, 7, 8-7^ fy Kn=¥y y :x-7-;57/^/K^^J^^/l^^||#.?ft)t^i^^ LT 
#fCo ^^#IS^T. -htB{t:'^i^6Dv?p«^/V^/V/}^=3fv^K2 4 OmL?«}c:Tv' 
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2) 9-:^^y-6, 7, 8, 9-7" h^t Kci-5H-t:°y K [2, 3-c] 

3) (7S) - 7-t Kn^iXT^^/V— 5, 6, 7, 8 — 7^ h ^ t Kn — 9 H- 
10 t:"]; K [2, 3 — c] Tif 9 — ;^^*Dj;tJ^ (7R) - 7 — 1:: =3r-.>;;i ^ 

t 

/V— 5, 6, 7, 8 --^ b9 t Kn— 9H-t:°y K [2, 3 - c ] Tif t"^^- 9 



1. 23gOtert —'f=f'J\yT?V^^;V^ 1 m.\.W0.\^ 'd :^ J — 7V 
15 13mLtrMTL. 9 0 °C{c:T 2 H^r^^^^ LfCo ^jS^g^^^S^ t:7^^P^. <KJ^^ 

(^nn/tN/k^/^iJ^y— /P=9 0/1 0) icTr^SlltMb^ffl'fb-^^f^y-fe 

5: f2|s: 1 . 4 2 g ^#fcic 
20 IHNMR (3 0 OMHz, CDC13) 6:1. 82—1. 95 (IH, m), 

2. 12-2. 23 (IH, m), 2. 71-2. 78 (IH, m), 2. 9 
6 — 3. 07 (IH, m), 3. 29 — 3. 36 (IH, m), 3. 71 — 3. 
85 (2H, m), 4. 80 (IH, brs), 7. 32-7. 36 (IH, 
m). 7. 58-7. 61 (IH, m), 8. 37 (IH, brs), 8. 6 

25 0 — 8 . 6 2 ( 1 H, m) 

ESI -MS Found : xci/ z 193.1 [M+H] + 

AK AS:5&^i=N. 2cmX25cm;0. \%y^:x.^;VT ^ ^-^-^l^ 

^ y — /V= 6 / 4 ; 2 0 m L/m i n ) -C^^^f ij ^=ff (I^lt0# 
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Ph1:4. 7^) ^^h. (7S) -7-t Kn^v^T^^/V-S, 6, 7, 8 -7^ b 
^ Kn t°y K [2, 3 - c] Tift"^- 9 -:^^^6 4 5 m g ^^M^ (^it 
mm: 6. 3:73^) i^^fe. in (7R) -f*6 3 7mg^#fCo (^{[^^^{^^JitiCO 

5 3feff ®^ ( 7 S ) ^ 

-f^i^B*^ : 6. 1^ iJi'V-fe/Vlt^CHRALCPAK AS 

0. 46cmX25cm;0. 1 % v^^^/VT ^ ^=¥f-^/^^ 7 
— 3 / 2 ; ImL/min) 
=^Mi3- (7R) 

10 #^^^r^ : 9. 14> (3fe^'l4;57^^> -fe/l-^±M C H R A L C P A K AS 

0. 46cmX25cm;0. 1 %i^^9^/VT 3; ^=3f f-^/^i^^" / 

'-/V'= 3 / 2 ; 1515311 ImL/min) 

4) h/l'^^^-4 -;^/V/J^>'^ (7 S) — 9-;^dry-6, 7, 8, 9— 'T^b^ 
t Kn — 5H— fi; K [2, 3-c] Tift"^'— 7 — f/k^ ^/^cn;p<.-7^/k 
15 M5^M6-4-e>^V^fci (7RS, 9SR)— 9— { t q x t -y^^/V-J ;^ 

-y^=.;V:^^ly) —6, 7, 8, 9 -'t^ h 7 t - 5 H-iXiJ' [b] 
t° y Z^l^- 7-?^^ ^— 1 —yt—/P(Djtt^ «9 {i_btB 3 -e#/c ( 7 S ) - 7 - t K 
n:3f-i/^9^/V-5, 6, 7, 8-xb7t Kn-9H-fc°y K [2, 3-c3r 

IHNMR (3 0 OMHz, CDC13) 6:1. 86-1. 96 (IH, m), 
2. 06-2. 14 (IH, m), 2. 45 (3H, s), 2. 71-2. 77 
(IH, m), 2. 94-3. 05 (IH, m), 3. 43-3. 50 (IH, 
m), 4. 08 — 4. 19 (2H, m), 6. 67 (IH, brs), 7. 3 
25 2-7. 37 (3H, m), 7. 54-7. 57 (IH, m), 7. 77-7. 
80 (2H, m), 8. 64 — 8. 66 (IH, m) 
ESI —MS Found : m/ z 3 4 7. 2 [M+H] + 

m^m 4 7 

(7R) -7-1:: Kp^v^^^/I-— 5. 6. 7. 8 — 7^ b 7 b Kp - 9 H- y 
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20 



K r 2 . 3 - c ] 9 —:tXDM7i 

1) (4R) -2, 2-i:^?i'^/U-4-if=-y^^^-^yVZ^^^—3—:fy/U^>^ 
t e r t — 

(S) —3- ( t e r t — 7'b=3rv';^7/^/j^':=^/k) —2, 2 - v^7< ^/V- 4 — 
5 =3f-H^y-ij ^/Vac;;^-7^/V^^V^:5:ife {Synthesis, 1994, 1463- 



1466) iB^c^^^ife^^tt^oT: 



CI 



5 4 3 m g ^^-fe^ft^yt^J i bT#:^c 



2) 3 - yn^t:"!; t^i/— 2 — ;^/V/J^'>'^7« =^;v:^yi.y^;v 
■:^ h y h=^iX K 1 . 5 5 g / — /H 8 mL^l^fcl 3 — 7'^^- 



10 



#70 °C-e 2 . 5 B#^m# UfCo r OHiSI^^^?^^ -e?^*P-L 2 N:^^ 3 0 m L 



15 3 5 m g ^^-^mmi t LT#fCo 

3) 3 - [2 - { (4 S) — 3 — t e r t — ^>=3{^.>;;57/^jj<-/V_ 2, 2-v^p{ 



#lll^T> iilB 1 -V^^^tcit^S^ 1 3 0 m g (DT b^tKn:7^>-2. 9m 
L^^t^C7K^^T0. SM 9-;^^^tfv'i^n [3, 3, 1] y^iy-T h^H 
n-y=7 ^^'MW. 2 . 3 m L -^MTL-xnUrQ 1 5 X^fcMMMXcm^ bXMfC 

lH#^^#b;feo r(^^j^;;|^{C3My y !>A7j<^IS0. 39mL, i^'fb 

[1, 1' — t^^;^ {-yy :ju:=.;Vi^:^y ^ J) ■y^u±>'] y<^x^^J>.4 2mg^ 
±tB 2 -Citfcfli'^il^ 1 3 5 m g ON, N - v?p« 9^/V/jN/Vi>.r 5 K 5 . 8 m L^l^ 



i^mmih^m i 7 3 m g ^^^i^fs^yti^ ^ b-c#fc 
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4) (7R) - 7 - fc Kndriyp<^/1^- 5, 6, 7, 8 — b ^ t Kn - 9 H — 
K [2, 3 — c] T-^\f>'—9—:tl^ 

_hfe 3 ^itfc^b-a^i^ 1 6 m g (cii 0 %mM- / —M^w 1 m L 

5 m L (c:^^? MJ :i^^/VT ^ V 6 2 L x. 8 0 "CC 1 2 B#r»ti»# bfc 

^h^^9-^4— (MW.^^^^/^ ^ / — /V= 99/l~19/l) (CT^IiltM 
b^jH'fb'^^7. 4mg b-C#fCo ^(T^^fb-a-^/t^HP L C (iT-T-fe 

/Vi±MCH I RAL P AK AS;^77i^s 0. 4 6 c m X 2 5 c m ; 0 . 



10 ai^y^T5: ^=3r-i^-://'ai^/— 3/2 ; ^5fE3l Im-L/min) J: «9 9 



^^I^H#M9. i^-f ir/^lth^CHRAL C P AK AS;;i; 

^i^^ 0. 46cmX25cm;0. l%xy^^/VT ^^^^ ^^^>'/=!=-^ ^ — 
/V=3/2;^iii ImL/min) 

15 ESI -MS Found : m/ z 192. 9 [M+H] + 

"Mmm 6 6 

(7S) -7- (4 - o — HJ/l^b°^y S^>-- 1 -^/Vp^^/V) —6. 7. 8. 
9-7^ h^li KP-5H-t:°y K C2. 3-c] Tiffc:°^(^Mjt 

1) (7S) -7- (4- o - h y/Vt°^y v^>'- 1 — r/^T^^/^) -5, 6, 
20 7, 8 —■ 7^ t Kci- 9H— fy K [2, Z — cl T-^M'l^— 9 -^l^ 

Hifef^ll 1 1 -effiV^fc h/W:3z^^-4 -;^7^'/j^>'^- (7R*) -5, 6, 7, 8 

-•7^ t Kn;^ [i/i^ [b] t:°yi>^^-9 , 2' - [1, 3] 

- v^:^=3f.y — 7-^/V^^y^^;^7^/l^^t;«;^t:°n [ 8 -Tif- iXiJ^ n C 

3. 2. 1] ;*-i5^i5^-3, 1' (3' H) y^^y^:7^^] •i^mi^of^:b 

i^l 8 lmg^S#.|ll#:^ bT#fCo 

2) (7 8) -7- (4 — o- h y/Vt:°-<y v^^^- 1 — -6, 7, 
8, 9-7" hy t Kn- 5H-t°y K [2, 3-c]T-^'b°>^ 



8. 7% e e "Cfco^c 
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^#I1I^T> ±IB 1 X-Ufcit-^m 1 8 0 m g (DT h^t Kn:7^:/2mLt^ 

;t> mux 3 o^mmwi^fc^. 7J<7 e ^ l. 4M7K^^h-^ b V ^J^^jk^m? e 

1 HNMR (4 0 OMH z, CDC13) 6:1. 25 — 1. 37 (IH, m), 
10 1. 68-1. 90 (5H, m), 1. 97 — 2. 05 (IH, m), 2. 2 

t 

1-2. 30 (2H, m) , 2. 33 (3H, s), 2. 38 (IH, dd, J 
= 10. 3, 12. 5Hz) , 2. 65 — 2. 75 (IH, m) , 2. 82 (1 
H, ddd, J = 2. 0, 6. 8, 14. 8Hz) , 2. 87-3. 01 (2H, 
m), 3. 05 (IH, tt, J = 2. 9, 10. 3Hz), 3. 09 — 3. 1 

15 6 (IH, m), 4. 06 (IH, d, J = 13. 9Hz), 4. 22 (IH, 
d, J = 13. 9Hz) , 7. 00-7. 20 (4H, m) , 7. 23 — 7. 2 
8 (IH, m), 7. 40 (IH, dd, J = l. 5, 7. 9Hz), 8. 29 
(IH, dd, J = l. 5, 5. IHz) 
ESI -MS Found : m/ z 3 3 6.3 [M+H] + 

20 4 8 

f/Vji^-4-^/I^/jN>^^— 8-::^^y-6. 7. 8. 9— 7"b^bKP-5H 
-fc°y K [2. 3-b] T-if 7 -^7V-7^^./VJ^^^./V(DMja 

1) 5, 6, 7, 9-x t Kc2-8H-t;°y F [2, 3-b] Tift":/- 8 
— 



25 MatM 1-2 X^fcih-^m 1 . 0 g 7 — /V-tK (2:1) 45 m L^l^ 

t^i^'fbt Kndrv^/VTi/^^tJ7.A0. 9 4 g :S.t/@^M-:^ b y 1 . 1 g ^JlR^ 
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10 



1 . 1 g ^#fco ^^htifcjh-^m 1 . 0 g (DmAt^ ^ 1/:/ 2 0 m L^y^fd 



#e>tLfc'fb'^i^0^^y— /^-7j< (1 : 2) 9 OmL^MfClg^M;:^/ y !>A 5. 



y 10/1) tr^ilWM b> ^M^fkl-a-^ 4- 3 O m g ^#fCo 

2) 7 — \iYn^-y:^^?V—^ , 6, 7, 9 -7^ h 7 t ^1=^ - 8 H- y K [ 2 , 



3-b] Tif t:°i/- 8 — . 

_hf3 1 (^{[^-^^J 3 6 7mgcD7^ h ^t Kn:7-7^^3 OmL^lg^C-Z 8°C}CT 
2. OMy 9^!>Av?-r y:/^^^T5: K— 7^ h^fc Kn7^>'^l^4. SmL&r;? 
15 ^'?^)^/VAT/W7't K3 0 Omg ^;f)P^, ^a^T?^^ f^#?aLfCo ^I^J^T— 

b y A-e$tM#, mm.^m±M^ ba^^^^^^S n h :7 ^ - 
(ij^ n n }ijN/kA/p< ^ y -71^= 10/1) U^S^fb-a-^^ i i i m g ^ 

20 3) 4— 8— ;^^y— 6, 7, 8, 9— T^h^tFn — 

5H-t°y K [2, 3-b] T-€t°^-7 — i'/V;^5^/Va^;;^7^/V' 

^]it#!l6-4-effiV^7t (7RS, 9SR) -9- ( t e r t -^'^/Vi;^^ 
v^7— Z^^^^^v-) —6, 7, 8, 9 —• 7^ h 9 t Kn— 5 H — iXi:7 p^;7"^ [b] 

IHNMR (3 0 0MHz, CDCI3) d : 1. 9 4-2. 0 8 ( 1 H, m) , 
2. 35 — 2. 50 (4H, m), 2. 65-2. 95 (3H, m), 4. 10 
(IH, dd, J = 7. 6, 10. OHz) , 4. 32 (IH, dd, J = 5. 
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9, 9. 9Hz), 7. 08 (IH, dd, J=4. 9, 7. 5Hz), 7. 3 
2 (2H, d, J = 8. 4Hz) , 7. 56 ( 1 H, dd, J = l. 6, 7. 5 

Hz), 7. 76 (2H, dd, J = 2. 0, 8. 6Hz), 8. 35 (IH, 
dd, J = l. 7, 4. 9Hz) , 8. 92 (1 H, brs) 
5 ESI —MS Found : m/ z 3 4 7. 2 [M+H] + 

mfeM 6 7 

(7RS) -7- (4- o- HJ/I>-b:°^y v?^- 1 -^/l-T^^/V) -5. 6. 7. 
9 -7^ h^t:KPfc:°yK[2. 3-b] T-^ b'^OMji^ 

1) (7RS) — 7- (4- o - h y /Vf^y v'^^— 1 — —5, 6, 
10 7, 9 -■r t Kt2— 8H— fc:°y K [2, 3 - b ] T-^ 8 

MaaiJ"!] 4 8 -^'^%fcih^^ 19. 7mg(7)N, N — v^^ T ^ K 2 m L 

?^ISi-Mit^!l 5 j; ^m^htifcit^^ 1 5 m g ^;!]P;t. 9 0 °C(CT— ifea#UfCo 

15 y^^y-Jl^=4Xl) -V^m^Ml^^Mih^^l. 2mg ^ 7-^9^1/:/- 5, 
6, 7, 9 -7" t Kn- 8H-t:°y K [2, 3 - b ] Tif 8 1 

6. 6mg^#:^Co #53ttfc7-^^l/:/-5, 6, 7, 9 — h ^ t: - 8 
H-t°y K [2, 3 — b] T-^^fc:°;x-8-;^>'l 6. 6mg{iN, N — v'^^/V 
7}>/VAT5: K2inL{c:t^^f L4 - o - b y /V t:°^ y • 1:^^^^2 0 m g ^;tJP 

20 9 0°C}3:T0. 5B^r^#bfc„ Si^;:^l^^ltiETit^b. aS^^iSlffi^S 

12. 1 m g ^#fCo 

2) (7RS) -7- (4- o - h y/l-t:°-<y v?:/- 1 -5, 6, 

7, 9-x h^t Kn-5H-fc°y K [2, 3-b]T'^^t:°^ 

25 ±mi(Dit^^lO. lmg(Dx h^t Ko7^:/2mL?^li^Jc:7j<^{liy ^^i' 

4/1) b^M'fti^i^ 7 . 4mg^#fc„ 



wo 2005/085228 



PCT/JP2005/004264 



IHNMR (3 0 0MHz, CDCI3) 5 : 1. 5 8 — 1. 8 7 (6H, m) , 
1. 93 — 2. 38 (9H, m), 2. 62 — 3. 14 (7H, m), 3. 48 
— 3. 58 (IH, m), 4. 70 — 4. 76 (IH, m), 6. 63 — 6. 7 
0 (IH, m) , 7. 04 — 7. 33 (5H, m) , 7. 92—7. 96 (IH, 



ESI —MS Found : z 3 3 6. 3 [M+H] + 
M&^l 4 9 

h/U=J=-l^— 4—P^/U:^>-m (7R. 9S) - 9 :^ >->^/V/^:^/l--T 7 — 6 . 
7. 8. 9 — 7^ h ^ t: Kp— 5 H — [b] V iy>'— 7 —■-{ /U^ ^ 
10 /U:x.yi.y^/U<DM^ 

1) (7R, 9R) — 7— {t e r t —y'=f-/l^i^?i^/\^iy^:='/V-:t^-y) —5, 
6, 7, hyii \^^^iy^r2^:f^ [b] t° y - 9 — /W- 

M^M 7 — 9 -V^fzLit^m 850mgOi^on 2 2 m Ll^lj^icl "^{l--^ 

4 . 2 5 g ^Mx.. ^^#fflMT^?STr 6 ^mmW ^^#3^-fe ^ 



/'|t^rc^/l.= 3/2^2/^3) {ClT^ittt^b (7R) - 7 -\l Vx^e^iy 
/V— 5, 6, 7, 8 -7^ t Ko iXi^ n^T'iJ^ [b] t° y ^^^^z— 9 — ^^-^^ 7 9 
8 m g ^li-fe^fi^^l t UT#fCo 
20 #btl/fC'fli'a'#3 7 9 8mg ^N, N- v^^ '^/V^c/VAT ^ K 2 mL {^^^? 

25 /'g^^^^/l/= 7 / 3 ~ 3 / 2 ) {CT^ii^t^b (7R) -7- (tert-:/ 
^/V^^^ '5^/ViX^r:^/V;e-d{^v^) —5, 6, 7, 8 — 7^ h 9 t Kn iXjJ^ n^T"^ 
[b] t°y.v?>'- 9 -;^i/7 0 8 m g i bT#fc:o 

'Shtlf:iit^m 708mg^^^7 — /l^ 1 2 m L {C^^? b. 7mT7X*'fk^ ^ 



5 m) 
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^9^/1^= 9 / 1 ~ 4 / 1 ) {CT^itW^ L^M-fb-a-i^ 4 7 1 m g t 
5 LT#;^Co 

2) (7R, 9S) -Q-Tv'K-?- ( t e r t -:7'5^/^v?p< 9^/^v'9^/^;d- 
=3r:y) —6, 7, 8, 9-7^ h^t Kn-SH-v'^n^T'iJ^ [b] t'yv'^' 

_hfB 1 -r^tfcfb-a-^ 5 6 6 m g 0)1^^:3^ ^/l- 9 . 2 m L^|^{c:7K?^T h y 

/VT^>'0. 7 7mL. p< ^ n y K 0 . 2 9mL^;!jpx.. mt^-e 

I 

{b-^ hy»^7A598mg ^JOx.^*#fflmT 9 0 "CT 3 B#W«# b/c^. ^J^:?^ 

~ 1 9 / 1 ) tCT^itWM b*M{b#^ 4 2 1 m g ^^^^fi^tfei^ t LT#/Co 

3) N- [(7R, 9S)-7-(ter t -y^^^Ui^^ ^/Ui^^ ^•/l^^'^i^?^ 
^;V) -6, 7, 8, 9 — ■T^ b 7 t Fn- 5 H — iXi^ n-^vT'iJ^ [b] t°y v?^ — 

20 9— ^/v] ^i5?'^;^/v>^>;xT5: K 

_h|S 2 -e#fcjb-B^#) 4 2 1 m g (O'^W.^^J'^ 6 . 4 m L 1 0 7 

A -.^^M^ft 4 0 0 m g ^Mx.imnmm.'T . m^nm^ 2 Htw*^^ x^tz.^. m. 

25 (7R, 9S) — 7— ( t e r t -7'^/l'i^p<5^/Vv'^c^/^^=¥v'^g=-/M -6, 
7, 8, 9— -7^ Kn— 5H-i/iJ^n^>^;^[b]t°y 9-^/VT5i/ 

3 0 3 m g ^#fCo # 65 tl.:^cib-^#) 5 0 m g ^i^^::>^9^/V' 1 . 0 m L \zMM 
7K?p-T b y ^^/VT 5::/69AiL, ^^J??./V:^c:i7Vi^ n y K 2 5 m L ^JM^AB 



wo 2005/085228 



PCT/JP2005/004264 



15 



20 



25 



cc^/p=: 6 5/3 5) Kx^M^^m x^mmit^m s o m g ^m^m-^^ t bT# 

4) N- [ (7R, 9 S) — 7 — t Kcxdf-i/^=5^/P— 6, 7, 8, 9— T^h^t 



-his 3 •V^^'fcit^a^ 5 0 m g }C1 . 0 



10 ^f - ^/g^M^9^/^= 1/4 };iT^ii3|*M b^M'fl^-^^l 3 3 m g 



«— o 



5) h/l^^i^'- 4 — ;^/W'/J^>^^ (7R, 9S) — 9 — ^ i?-^;^/V/tNc:^/PT^ 
y-6, 7, 8, 9— 7^ h^t: Kn-5H-iXi:7a^7°i5^ [b] t:°yv?:/-7- 

M5tM6-4-C^V^fc (7RS, 9SR)-9- ( t e r t -^^^/l^v^^ 
v'^^/^;^-=^v') —6, 7, 8, 9— -7^ t Kn — 5H — v-iS^n^^iJ!- [b] 



3 9mg bT#fc 



IHNMR (40 0MHz, CDCI3) 8 : 1. 71-1. 97 (4H, m) , 
2. 08 (IH, ddd, J=4. 7, 8. 2, 14. OHz) , 2. 47 (3 
H, s) , 2. 74 (IH, td, J = 5. 7, 15. 2Hz) , 2. 87 (3 
H, s) , 2. 9 0-3. 0 0 (IH, m) , 4. 01 ( 1 H, dd, J = 5. 
9, 10. OHz) , 4. 10 (IH, dd, J = 7. 4, 10. OHz) , 4. 
75-4. 82 (IH, m), 6. 65 (IH, brs), 7. 19 (IH, d 
d, J=4. 9, 7. 5Hz), 7. 37 (2H. d, J = 8. OHz), 7. 
47 (IH, dd, J = l. 6, 7. 5Hz) , 7. 80 (2H, d, J = 8. 
OHz) , 8. 38 (IH, dd, J = l. 6, 4. 9Hz) 
ESI —MS Found : m/ z 34 7.2 [M+H] + 
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N- { (7R. 9S) -7- r (3R. 4 R) -4- ( 2 - ^ u u - 4 -y 
nZ^a^^jV) — 3 — b KP=¥v-l:°^y v^^- 1 — ^/V^^/V] -6. 7. 8. 9 

HJfe-f?!!! l'efflV^fc b/^J^^-4— ;^/^^^^— (7R*) -5, 6, 7, 8 
-^h9tKn^fc°n C>^^n^7°^ [b] 'd^)^yl^-^ , 2' - [1, 3] 

— v';^^y^^] —7 — f/l'p^ [ 8 — T1f^- If i^i^^ n [ 
3. 2. l]^:^i?^-3. 1' (3'H) < V ^7 ^ =7 ^^:[ ' imk^(Di^ 

10 t>^ k^mi^m 4 9 -ei#fc'ft:'^i^:s.D«M5t^[1 2 e -e#fc (3r, 4r) -a- (2 

15 Sll.i^. : 119-128 °C 

IHNMR (4 0 0MHz, CD30D) 6 : 1. 2 5 — 1. 4 6 (2H, m) , 
1. 65—1. 78 (2H, m), 1. 89 — 2. 06 (2H, m), 2. 21 

— 2. 51 (4H, m) , 2. 6 5-2. 7 6 (2H, m) , 2. 87-2. 9 
5 (IH, m), 2. 91 (3H, s), 3. 05-3. 18 (2H, m), 3. 

20 2 2 - 3 . 41 (2H, m), 4. 03-4. 11 (IH, m), 4. 42 (2 
H, s) , 7. 10 (IH, t d, J = 2. 5, 8. 6Hz) , 7. 21 ( 1 H, 
dd, J = 2. 5, 8. 6Hz) , 7. 27 ( 1 H, dd, J=4. 9, 7. 6 
Hz) , 7. 43 (IH, dd. J = 6. 2, 8. 6Hz) , 7. 62 ( 1 H, 
d, J = 7. 6Hz) , 8. 33 (IH, dd, J = l. 2, 4. 9Hz) 

25 ESI —MS Found : m/z 4 8 2. 1 [M+H] + 

mMm 5 0 

3' . 3' —jyy^^/V- 3' H-6' -rif;^t:°P [ 8 -Tif p [3. 2. 

1] ;t-^^:^-3. 1' -^y^>--y:7^v] (DMaa 

1) 3' H-6' -Tlf;=^t°n [ 8 -Tif li'^Xi}^ n [3. 2. 
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TiftTiXiJ^n [3. 2. 1] :t^^^^—3, 1' — f y ^ :x 37 ^ >-] — 3' - 
:t>3. 1 3 g(^p« /H 5 0mL^^^(^7. 5 %/-^^ v^'^ A-^^ 2 . 0 

-LtBTlt bfL7t^~Sc=D ^ n n /}^7VA 1 0 0 m L?^| 



10 



15 



^n-rh^-^:7-i'- (-^dri^ >-/'I^maz^/v= 4/1 — 1/1) -x?:9-it»M 



2. 3 g^S^llI#:i! U-C#fc 



2) 3' -^h=¥v'-3' -y5^/V-3' H-6' -Tif;^t:°n [S-Tf'lfv^ 



[3. 2. 1] ;^i57^;x-3, 1' — fy^^yy^:x] — 8-;^/P/}^^V 



20 bfCo 

6 m I. RU7km<ti-hV ^J>>. iftifct (6 0~7 2%) ^JI|M^;!JPX.. 4 0°CiC-C2 

B#P^^# bfco ^J^::^^^^ n n bfc=^. iSfpfiW7j<&u^iaf n:ftig 

/ 1 ) x^mmm u mm^h^m i. 1 7 g ^mn-^^'-^m t i^xm^o 

3) 3' , 3' -^^7^9^/1—3' H-6' -Tify^t°n [8 -Tif tr'i/y n [3. 

2. 1] ;e-yt^i/-3, 1' — r y-^^^yy^v] -8-:5(7/^jj^^^^^^>'i^/i- 
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8 "ClCX 1 . 0 M(D^^p« g^/VMI'p'-^^i^>'?§?S 6 m L ^?jST - 7 8 "CKX 

1 0 bfco Kjt-m^ 1 . 0 M(Dmt^^ ^u>^m^ e m l 

t2 o ^/vi^ bfc#^ 7K^O^m¥^:fe4^7J<-e|lH^^fe^5fe^f^ MtK^ 



10 



25 



Wt^m 0 . 7 4 g ^ UTttfCo 



1/1) -Ctj 



4) 3' , 3' -v^7<^/V'-3' H-6' -Tif^t°a [ 8 -Tif If v'iJ' n [3 

2. 1] ^^^^-3, 1' —^y^i^y^yvi^"] 

t 

0. 5 s^m^ykm^mMT. m^'^m^xzmmmwvtco Rjt^m^^^~^9 



Z/u tVk^— y^/V-e^j^H^B ftM'ft:-^^ 4 4 4 m g ^ &^mW^t bT#fCo 
IHNMR (4 0 0MHz, CD3OD) 6:1. 58 (6H, s) , 2. 1 
15 2 — 2. 22 (4H, m), 2. 52 (2H, dd, J = 3. 0, 12. OH 
z) , 2. 72 (2H, d, J = 6. OHz) , 4. 20 (2H, bs) , 7. 
42 (IH, d, J = 5. OHz) , 8. 48 ( 1 H, s) , 8. 54 ( 1 H, 
d , J = 5 . OHz) 

E S I -MS Found : m/ z 24 5. 2 [M + H] + 
20 MMM6 9 

(6R. 8S) -6 — [ (3' . 3' -i^pi^/U— 3' H-6' -T^^}i°n 

rs — Tif if->^^ p [3. 2. 1] :^^^>^-3. 1' y^>-y'::7 ^ >-] - 

:^=f-}\A —5. 6. 7. 8— 7^ h^b Kp^/ y ^— 8-;j-— 



3H. 



"!l 1 4-^^^V^f^:^fc°^ [-f y^;xy:7 7 1 (3H) , 4' 



IHNMR (4 0 OMHz, CDC13) 6:1. 43 (6H, s), 1. 7 
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5 — 1. 93 (5H, m) , 2. 10-2. 37 (7H, m) , 2. 44-2. 
57 (2H, m), 3. 06 (IH, dd, J = 16. 7, 4. 7Hz), 3. 
22 (2H, d, J = 20. 8Hz) , 4. 85 ( 1 H, t, J=4. 4Hz) , 
6. 98 (IH, d, J=4. 7Hz), 7. 13 (IH,, dd, J = 7. 6, 
5 4. 7Hz) , 7. 48 ( 1 H, d, J = 7. 3Hz) , 8. 41-8. 37 
(2H, m) , 8. 44 (IH, d, J = 5. OHz) 
E S I —MS Found : m/ z 4 0 6.2 [M+H] + 
5 1 

5' — 7/V;^P-3' . 3' —jyp^^/U- 3' H-6' -Tif^b'P r8-Tif 

10 i^^iy^u [3. 2. 1] 3. 1' y-^>-y':7^>-] (dMj^ 

I 

S3tM5 0T?ffiV^fc8 --^^^v'/V- 3 ' H-6' -Tif:^^^ [8-Tiflfv' 

i^n [3. 2. 1] :t^i^>'—3, 1' — f y^>^y':7^;x] —3* — ;e->'<Dft 
t3^9{3:M3aMl 8(7)^4'i:?#bti.fc:8— ^>'v'/v-4' — ^nn — 5' -7/1^;^ 
n-3' H-6' -Tif^fc:°n [ 8 -Tif tfv^iJ' n [3. 2. 1] :^ i^!- ^ — 3 , 

1' — fy-O-y^y^^] - 3' -;^-^^^v^5f-dl^^Miit^?!l5 0 ilH^o^^feic: 

IHNMR (4 0 0MHz, CD30D) 6 : 1. 52 (6H, s) , 2. 05 
(2H, d, J = 13. 5 Hz), 2. 22-2. 32 (2H, m), 2. 61 
(2H, d, J = 7. 4Hz) , 2. 89 (2H, d, J = 15. 3Hz) , 4. 
19 (2H, bs) , 7. 42 ( 1 H, d, J = 2. 5Hz) , 8. 37 ( 1 H, 
s) 

ESI —MS Found : m/ z 2 6 3. 3 [M+H] + 

mmm i o 

(6R. 8S) -6- C (5' -:7/V::e-P— 3 ' . 3' — >^7<^/V-3' H — 

25 6' -Tif^b'p [8 -Tif irfv-y P [3. 2. i] ;j-y^;x-3. 1 ' — ^ y 
^>-y77:^] -8 — y^/t-] -5. e. 7. s— -t^ h^t: kp=¥/ y 

A-^m^^f^^^yfri y^^'y^yi/- 1 (3h) , 4' -t-^y^;? 



15 



20 
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:126-141°C 

5 1 HNMR (4 0 OMH z, CDC13) 6:1. 48 (6H, s), 1. 8 
0 — 2. 89 (13 H, m) , 2. 47 — 2. 56 (2H, m) , 3. 05 — 3 
09 (IH, m), 3. 24-3. 28 (2H, m), 4. 90 (IH, t, J 
= 4. 3Hz) , 6. 59 (IH, d , J = 2. 2Hz) , 7. 16 ( 1 H, d 
d, J = 7. 6, 4. 9Hz) , 7. 52 (1H", d, J = 7. 4Hz) , 7. 
10 96 (2H,. s), 8. 41 (IH, d, J=4. 3Hz). 

ESI —MS Found : m/ z 4 24.2 [M + H] + 
M3t^!] 5 2 

(IS*. 2R*. 3R*) -3— (2— ^PP — 4-:7/k;j-p:7rc^/V) — 8 — 
Tiftf->^P [3. 2. 11 ^ ^- 2 /VCMjt 
15 1) 3— (2—^nu — 4—V/\y^n-y^^M —8—T-^}fiy^n [3. 2. 
1] i^ — 2—^>—8—yl7/U:^l^M— t e r t 
M^M2 5-1 ■^-^V^^c4 -;^=3^y- t:°^y >?V- 1 —^/l^:^^^"^- t e r 

5 - 1 ~ 2 mm^^^m^^ o mmit-tm 1 1 . 8 g ^mn-^mik 

2) 3- (2-^ nv2-4-7/l^:^n^:xu:^/U) — 8 — p< 8 — Tif b-^i^iJ' 
n [3. 2. 1] 2 -oz^' 

^^#liIMT^ -bWB 1 -tit tbfcfb-^^i 11. 8 g 7K^'ft: ])^^ a t/i^ 5: ^ 

^7A5. 3 1 gcD-z" h^fc Kn:7^>'l 7 5mLf»r-g^2H#ra5S^5fDUfCo 
25 |^^7K^^b. 7K5. 5mL, 41^7^^^-^ h V ^ J>^7KW-'<^ 5 . 5mL. 7jcl6. 
5mL^JI|M»x.. l^ffiT^^^W* bfCo mi&^&m^ 

1 ) -e^iiltMU> m.m\:.-^m 1.65 g LT#fCo 

3) (ISR, 2RS, 3RS) — 3— ( 2 — ^ n n — 4 — :77^;^n 7 o^i 
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/l^) - 8 8 -Tif Ifv^i^ n [3. 2. 1] ir^ 

^*#ia^T> -ttB 2 T#btb/c:jli'^#j 5 . 4 9 g (DT h^t: Kn:77>'22 
mL^|gl:i^iaf-T 1 . 0 7M(Z)/}?^ ^— 7" b7 t K :7 7 ^-^It 1 0 2mL^ 
1 2 H#rHl;!]P^3Si5fg L/c#. Sj^^^^^^ti.* -e?^*P U7X 3 6 m L , 6 M7K 
5 ^-ft:-^ b y I^i^zK^l^l 4 5mL. 3 0 %al^'fb7K^7K 1 4 5 m L ^^JP ;^ 8 0 °C 

10 Ulti^b. ^M'fb^i^l. 8 5 g^e#.ia#:^ bT^ifCo . 

4) (ISR, 2RS, 3RS) —3— ( 2 — n n — 4 — :7/V::e-n 7 ^z:: 

/V) - 8 -^9^/1— 8 -Tif IfS^^ n [3. 2. I]^i5^i5^— 2 — f/l^^^T^/l^ 
-hWB 3 -e# btLfc-fb-^^cD ^ n vii^jVK 6 2 m Lt^l^tc: h y ^^/l^T 5: ^ 5 . 

2 mL, iE|7X@^^ 1 . 4 mL, V':^ =f-fVT 5: / t° y 1 5 3 m g ^JlK^P;t. 

3 . 9 3 g ^iS-fe?fi)t^i^ i: bT#fCo 

20 5) (IS*, 2R*, 3R*) —3— (2 — n u — 4 y — 
8-Tif l^^i/i^ n [3. 2. 1} <^ 2 

^3t#!i2 2 — 3t?ffiV^f^:l. 1' — i^7« ^/V-^ t:°n [2, 3-v?tKn— 1 
H-^i^K— /I— 3, 4' -l::°^y>^i^] (Dftt^D (C-blB4Tl#btbfc'fb'a-#)^ 

m\^^^imtm&\2 2-3 tmmt^^mi^xK>Rjt^^ny\ (isr, 2rs, 

25 3RS) -3- (2— ^ n iiz-4-^/V;rn:7a^^/^) - 8 -Tif fcfiXi^ n [3 
2. 1] :^i5'i5'>'-2-;e--/P^e-fe@#:i b-C#fCo 2 
7 g ^^#^§'14;^; ^ A (i^VirM±MCHRALCPAK AD:^^A, 5cm 
X 5 0 c m ; 0. 1 %i?^^/UT ^ ^dei?- 7 — /V= 7 5/25 ; l5?t 
1 5 OmL/'m i n) -e3fe^^#Jb. :$fe^TM^:6^P>s (IR*, 2S*, 3 
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S*) —3- (2 — n n — 4 — :7ai:=^/V) — 8 — Tif fcf->i^ a [3. 

2. 1] :t^i^>'-2-:t-Jl-l. 5 4 g^^H-feSft:^ bT. ^M^^^h. [H 
(IS*, 2R*, 3R*) 1 4 g ^ fi-fell^^i: b.T#fc„ 

-rfeSfcfe. imji. — 1 R*, 2S*, 3 S*#:i:. ftb.;^^l S*, 2R*, 
5 3 R*#:^ bfco ) 

3fe^T®^ (IR*, 2S*, 3S*) 
,■ #^f0#W2. 8^ ; iJ^V-feMiii^CHRALCPAK AD;i7 

0. 46cmX25cm;0. 1 % v^:3z^7V-T 5; ^=3ri^:x/^^^ / — 
/lx= 7 5/2 5 ; ImL/min) 
10 1 HNMR (4 0 OMH z , CD 3 OD) 6:1. 51-1. 62(1H, m), 
1. 72-1. 86 (3H. m), 1. 91 — 2. 05 (IH, m), 2. 1 
0 — 2. 22 (IH, m), 3. 27 — 3. 38 (IH, m), 3. 53 — 3. 
64 (2H, m), 4. 03 (IH, dd, J = 3. 5, 10. 2Hz), 7. 
08 (IH, ddd, J = 2. 7, 8. 3, 8. 6Hz), 7. 18 (IH, d 
15 d, J = 2. 7, 8. 6Hz), 7. 46 (IH, dd, J = 6. 1, 8. 6H 
z) . 

ESI —MS Found : m/ z 2 5 6.1 [M+H] + 

(IS*, 2R*, 3R*) f$ 
#it0#rai 1. 7^ (^i^?&'l4;^ 9 A ; :?Vir/l-l±SCHRALCPAK AD 
20 :fy^J>>\ 0. 46cmX25cm;0. 1 % v^^^/l^T 3; ^df^i?-^/^^ 

/k= 7 5/ 2 5 ; ImL/min) 
IHNMR, E S I — MSJi^-fe5:#:i:|llCo 

MMM 7 1 

(6R. 8S) -6- C (IS*. 2R*. 3R*) -3- (2-:?^nn — 4-7 
25 p 7 31 ^71-) -2-b Kn^iX- 8-T-yb'--->^P [3. 2. 1] ^ 

8-^/1^7^9^/1^] -5. 6. 7, S-y'h^^h^^^y V>-8-:t^/l^' 
MMmi 4:-vm\^^fc^\^'r2 14 y-<iyy^y'7iy-i (3H) , 4' -}£-<v^j> 
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m.^. : 2 3 8 °C (^^f ) 
5 IHNMR (4 0 0MHz, CD30D) 6 : 1. 8 3 — 1. 9 4 ( 1 H, m) , 

2. 03 — 2. 18 (3H, m), 2. 24-2. 35 (2H, m), 2. 4 

1 — 2. 53 (2H, m), 2. 67-2. 77 (2H, m), 3. 15 — 3. 
29 (3H, m), 3. 45 — 3. 55 (IH, m), 4. 02 — 4. 09 (l 
H, m) , 4. 16-4. 2 3 ( 1 H, m) , A. 4 8 — 4. 5 6 ( 1 H, m) , 

10 4. 87 — 4. 92 (IH, m), 7. 15 (IH, ddd, J = 2. 7, 8. 

3, 8. 8Hz) , 7. 26 ( 1 H, dd, J = 2. 7, 8. 8Hz) , 7. 4 

2 (IH, dd, J=4. 9, 7. 8Hz) , 7. 61 ( 1 H, dd, J = 5. 
9, 8. 8Hz), 7. 80 (IH, d, J = 7. 8Hz). 8. 48 (IH, 
d, J = 4. 9Hz) . 

15 ESI —MS Found : m/ z 417. 2 [M+H] + 

:L(Dih-^mt.^ y -y^y'^^^^i^^OR'L l (opioid recepto 
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Hi ^ (Z) Ib 

1. — [I] 




5 A\ A\ A2:S.I>^A^{^. #^?dl3i:bT. -C (Rg) -X(^-N-^Sb. 

{i.bA\ A^. A^RXJ^A^(D.o ib{i^t^:< 1 1) 1 of^-N--efe ^ . 

A\ A^ A^^tj^A^fi, #^?teb-C. -C (Re) -Xi^-N-^m^^s 

20 -t-;ei\ JlitR^t. Rg' ^b<{*R3' ^^5— ^{^J'ceoT^ Ci_3T/w=ari/:/S 
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J^Rg' ^jcf^oTs C i_3T/l/=3f-v.>.^^L,< (j;;^d^->Cl_3T/V=3r^' 

f 

jvr fVT ^ y ym^l.<it^^/\-—-:/ [a] ^^bT^cC^S^^O^fejltR^ti. 

< f^Ra^^^— ^i^^c^oT. C i_3T/l-^^^-S^U< ^i::^-=3^v'Cl_3T/^^^' 



20 



;as-c (R7) --efe-5m^. R4 ^ R7 ^^s— ^td/^oT. -C (Rg) (R 



8 



' ) -0-. -C (Rg) (Rs' ) -co-. -C (Rg) (Rg' ) -C (R 



8 



8 



8 



8 



) (Rg' ) -0-C0-, — C0-0-, — CO-C (Rj (R 



8 



8 



' ) -O-C (Rs) (Rs^ ) -CH (R«) "N (Rp) -^b< 



8 



8 



25 fi-N (R9) -CH (Rg) -^1 
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/v^/v^df-^>^^^-f-;e,^^ x^Ry -i; R4 Itf-^^oT. -c (Rs) (R 

s' ) -0-. -C (Rg) (Rs' ) -CO-. -C (Rs) (Rs' ) -C (R 
s) (Rs' ) — X -0-C0-, — CO-O'-, -CO-C (Rg) (R 
s' ) -X -O-C (Rg) (Rs' ) -CH (Rg) (Rg) -^b< 

fi-CH (Rg) -N (Rg) 

Rs:S.tJ«R8' #-srMAtbT> ykmm^. 7X^S. 7KmS^^bTV^-C 

Raf*. 7X*M^-. Ci_6r7V=¥7WS. Ci_6T/^=¥/^;^=3{.:X:^/l^J}^^^/V^ 

(C i_6T/i/=¥7^) (C i_6T/^=3r/v) ;^ 

«;^^f-y^ y /vS^* 

Xfi. -CH2-> -CH (OH) -N (Ra) — > -0-, - S — X 

Yfis — CHg-Xf^— N (Ra) — ^^U. 
Z(*. -C (R7) -X«-N-^^b. 

/\^^/l^:fy/V^:=-/l^:^^-y&^ Ci_6T7^^7^;!577V3i3f^/l'T^ y^s Ci_eT/^^ 

=3r/V;^=¥iy;&7V:iK=/^C i_6 T/^=¥/^T ^ y^. C i-eT/^^ar/^T 5: y v'C 
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15 2. A^:dS-N--e&«9 , A\ A^^D^A^^S^ V^-ftt%-C (Rg) -"C 

3. A^ A\ A^^U^^A«;aS. V^-r;h.^i-C (Re) -t?fe5l**^SlX 

5. Re;^^ 7j<f^i^^> :7 5'^i^^. 



25 



y9^/^^^ -r 



^ji^ 3: /pS&t;?>yT y b ^.e SS¥^^ fejliR ^:rt;5 > ft^:® 3 y^nm^m. 4 izifB 



6. R^Rzj^Ki' i)^. 7j<*m^. tK^^, ^^/i^s. y b=^iy^s 
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10 



25 



8. R2:&t/R2' v^-rtt^i7J<^i^^■t?fe§^ m^mn^tim(Dih^ 

9. Ra^Ra' t^^—m^t^-:^X. - C H 2 C H 2 - ^?F^j^t~S s ff^^K 

10. RsRX^'Rs' ^^^^ 7X^Jf:^> 7K^S^ :7-/^Jg^, p< h^iXS, 



11. R4;6S^ TK^i^^s ^^y^Jf:^^ ±&*i^^^ yf^/^S^ ^9^/1^; 

12. R^tRrtt^—'^ftZLf^-^X. -CH0-O-. -CH (CHo) - 



-C (CHo) 



O-Xn-'N (CHo) -CHo-^?f^^-f It^^ 



15 nzLni^<Dih^mxnm^^\^ffW^t^o ^^(om^ 



13. z^eis, -c (R7) --efe^9> Rr^^ 7K^J^^> :7 5/^j^^:S:t;? 

14. x^s^ -CH2-. -o-xf^-N (CH3) --efc^. if^IRl 

1 5. 



1 7. 

• (7R, 9S) -7- [ 8 -Tif- tf n [3. 2. 1] 

3, 1' (3' H) — < y^>'y^:7^^] -8— Y/i^y^/v) -e, 7, s, 

• (6R, 8S) -6- (;^t°n y^;xy^:7 ^ ^- 1 (3H) , 4' 
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Uv?^] -1' — {Jl^^^M -5, 6, 7, 8— 7^ h^fc Kn:3f/ y ^--8- 

• (7R, 9S) -7- C (3R*, 4R*) - 3 - t: K n 4 - o - hp 
/V— t:°^y 1 --f/l^pJ^^/!^] — 6, 7, 8, 9— 7^ b^t Kn-5H — 

• (7R, 9S) —7— [ (3R*, 4R*) — ( 4 — :7/V^ n - o — h y 
7V) — 3 — t Kt^^v'f-^y v'^'- 1 -^/^P^^^l^] -6, 7, 8, 9— -T^h^ 
}1 ]^^u-5li-->^u^y^ [b] fy v^^-9-;^— /K 

• (7R, 9S) -7- (6' -Tf'-S' — t:°n [8-Tif-l^' 
10 iXi^^n [3. 2. 1] -:t^i^-3, 1' ( 3 ' H) — fy^vy:7^^] -8 

— —6, 7, 8, 9-7" h9 t Kn- SH-v'iJ' tz--:/i5'[b] t;°y 
v^^^— 9 — /V, 

• (6R, 8S) -6- (3, 3 -v^p^^/^-;^t:°n 14 y^l^^y 9 1^- 1 
(3H) , 4' -tf-^yv^^-] -1' — r/l^P^^/V) -5, 6, 7, 8-^h7 

15 t: Kn — dry y 8 — /K 

• (7R, 9S) -7- ( 1 - y ^/vy^ tr n - [2, 3-v^t Kn- ih— 
K— 71^-3 , 4' -f^y-:^:/] -1' --Y/wy^^/i^) -6, 7, 8, 9-7"h 

^fc Kn- 5H-->y n^:/i$? Cb] t:°y >^^- 9 /K 

• (6R, 8 S) -6- [4- ( 2 — y CI n :7 a:: - 4 - y/V-;^-^ y 
20 1 — f/l^y^^/V-] — 5, 6, 7, 8— 7" by t Fnd^^y y >^-8— /K 

• (7R, 9S) —7— [ (3R*, 4R*) —4— (2-ynnyct^/W - 
3 — Kn^^yt'^y v^>'- 1 — ^/vy 9^/1^] - 6, 7, 8, 9-xh7tKn 
- 5H-^>y n--y°^ [b] fy v>^-9-;e-— /K 

• (7R, 9S) —7— [ (3R, 4R) -4— ( 2 — ^ n n — 4 -:77^:^-n 
25 -3-fc Kn^iXf^y v^^^- 1 — Y/l^y ^/V] -6, 7, 8, 9 --7" 

t Ko- 5H-->y n-.:/i5^ [b] fy v'V- 9-;^— /K 

• (6R, 8S) -6- C (3R, 4R) -4— ( 2 o o - 4 -:7/l';^o :7 
^-/l^) - 3 -t Kndrv't;°-<y v?^/- 1 — T/vy^/V] -5, 6, 7, 8 --7^ 
h^t: Ka:3f-y y ;x— 8 — /K 
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• (7R, 9S) - 7- [ (3R*, 4S*) - 3 - t: K n ^/V— 4 - 
7rc^/P- t°--<y v'^/- 1 -^/Vp^^yP] — 6, 7, 8, 9— 7^h^tKn-5 

• (7R, 9S) -7- [ (3R*, 4S*) - 3 9^7^- 4 — 7:3i^/Vt°^ 
5 yv^^-1 — f/V-p«^/k] -6, 7, 8, 9-7" h^t: Kn-5H-v'^n^:/ 

i?^ [b] t:°y S?^-9-^— 7K 

• N— { (7R, 9S) —7— C (3R, 4 R) —4— ( 2 - ^ n n — 4 — 7/1^ 

;^t3:7ai:::^7^) - 3 — fc K H df- 1;"^ V) v^^-— 1 /l^^ ^/P] —6, 7, 8, 

9— 7" h^t Kn-SH-v'i^n^:^:? [b] v^^-- 9 --f /l^} p« ^ ^-^/V 
10 ^>T^ K\ 

• (6R, 8S) -6- C (5' —^7U:tn- 3' , 3' -v^p«9^/V-3' H- 
6' -T1f;^t''n [8-T1f fcTv^iJ^n [3. 2. 1] ;e- - 3 , 1' — f y 
^>-y7^>'] -8--^/^) p^^yV] -5, 6, 7, 8-7" h^t Kn=¥y y 

15 • (6R, 8S) -6- [ (IS*, 2R*, 3R*) -3- (2-:^ nu- 4- 
y ?V':^xiy ^::^;V) — 2 — t Kn ^ix— 8 -Tif tf v-^ n [3. 2. 1] 
:x-8— -f/v^^^/V] — 5, 6, 7, 8 — 7" h ^ t Kn^/ y ^— 8 — /v;?)^ 

18. (7R, 9S) -7- C (3R*, 4R*) -3 — tKn^f-^y- 

20 4 - o - h y /v-t°^y v^i^- 1 — -e, 7, 8, 9-7"h^tK 

19. (7R, 9S) -7- [ (3R*, 4R*) - f^A-yjV^n- 
o-hy/V) - 3 -t Kci^iXt^^y i^^-- 1 —Y/V^^/l^] -6, 7, 8, 

25 9 -7" b7 t Kcz- SH-Vi^ [b] y v?i/- 9 /V-Trfe^ft^ 



20. (7R, 9S) —7- (6' -Tif-5' - :7 /l- n — tf n 
[S-Tif-li'^v'i^n [3. 2. 1] -ir^d^-Z, 1' (3' H) y^^' 
y^^^'] - 8 — f /V-;^ ^/V) -6, 7, 8, 9 — 7" fc Kn— 5H — v-iJ^ n 
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21. (7R, 9S) -7— [ (3R*, 4R*) -4- (2— ^nn 
■:7=c^=-/U) — 3 — t Kn^v-f^y i^^'— 1 — OU^^/W] —6, 7, 8, 9 — 

5 t Ko- 5H-v-^n^7°^ [b] t:° y v?^'- 9 /V-efe5lf 1 

22. (6R, 8S) —6— [ (3R, 4 R) -4- (2-i^nn-4 — 
:7/k:e-n ^'^^/V) — 3 — t Kndrv'fc°^y v?^— 1 — f/l^^^^/l^] —5, 6, 

10 ^^6^(m^^tL5 ^^(^ito 

23. N- { (7R, 9S) —7— [ (3R, 4 R) -4- (2-^n 
n — 4— :7/k::rn:7air:i/P') — 3 — t =^i^fc°-^y v?^'— 1 — ^/^^ 9^/1^] — 
6, 7, 8, 9— 7^ h^t Kn — 5H — v'i5^n^:/r$^[b]t''y >?^-9— -f /V} 

15 -^oi^ 

24. (6R, 8S)-6-[(5' — 7/W::^n-3' , 3' -v^^^ 
/V— 3' H— 6' — Tif;^t:°i:i [8— rif l^^iXi^ n [3. 2. 1] 3, 

1' — fy^i^y^^^:^] -8 — f/i^) ^^/v] -5, 6. 7, s-T^h^tK 

20 ^-^0:^0 

25. (6R, 8S) -6- C (IS*, 2R*, 3R*) -3— (2-y 
n n — 4— :7/V;*-n:7 3;^/V) — 2 — t ^arv-— 8 — Tif^lf n [3. 2. 

1] ;t-yi5':x— 8---r/^^^/v] -5, 6, 7, 8 -7^ hy Kt3=^y y i/— 

25 2 6. HI -cM^ti^<h^m^^^i^^t-r^y->±^'f-:y^m 



wo 2005/085228 



195 



PCT/JP2005/004264 



10 



^mmmK x s hv< i-^im- 



2 9 



1) [II] 
Ri p» .Ri p' 




Rip' MiS^^bTV^T^> J:V^Rl' U A'^'fi^ '^^^^^^bTV^ 



15 f;?:^S^^LTV^Tt> J;V>A^^^U. A^'^fi, 



[III] 



20 




[ni] 



R2p' 



LTV^T^j J;V^R,.' ^^b, Rgpfis 



Rgp' i^M^^^UTV^■r^ J;V^R3' ^^U. R4pJ*s i^M^^^UTV^ 
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